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Art. I. — On a Palaeozoic Serpentine Conglovverate^ 

North Oippaland. 

J3y E. O. THIELE. 

(With Plate I.). 
[Read 9th March, 1905]. 

The conglomerate under consideration belongs to a serpentine 
belt and associated series of basic igneous rocks of undetermined 
area. It is situated in the parish of Dolodrook, county of 
Wonnangatta, about 7 or 8 miles in a straight line west from 
Mt. Wellington. The country is rough and precipitous, so that 
the very short time available for examining the occurrence did 
not permit of any attempt being made to trace the boundaries of 
the serpentine and igneous rocks. This series of rocks, however, 
apparently forms a belt of no great width, and stretches 
south-easterly from a point about a mile-and-a-half south-east of 
the junction of the Wellington River with a stream which it is 
proposed to name the Dolodrook River. This tributary enters on 
the left bank of the main stream, but is unfortunately locally 
known as the Right Branch of the Wellington. Mr. R. A. F. 
Murray, in his report on the "Geology of South-East Gipps- 
land,"^ mentions the fact that he was unable to investigate the 
area immediately to the west of Mt. Wellington, but that it was 
nearly certain to afford geological features of interest, as he had 
heard of the occurrence of serpentine from that district, and that 
the sample of chrome iron ore mentioned in Progress Report, 
No. III., p. 172, came from the same place. The rocks of the 
greater part of the Mt. Wellington district consist of coarse red 
to chocolate coloured conglomerates, sandstones, finer shales and 
a varied series of igneous rocks forming an extensive Upper 
Palaeozoic belt, extending north-westerly across the Main Divide 
to Mansfield. 

1 Progress Report, No. V., Geol. Surv. Vic, p. 67. 
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This •series has been described as Devonian, but the northern 

portiepT-is now generally accepted as Carboniferous, chiefly on 

accOutrt'of the revision of the fossil fish from the Mansfield 
• . • 

4istrict by A. Smith Woodward, LL.D., F.R.S.^ As, however, 

^ ouV.-knowledge of the relation of the southern part of this region 

•'•<{€)• the Mansfield series is scanty, it is thought preferable at 

/% J- present to refer to the rocks of the Mt. Wellington series as 

*• simply Upper Palaeozoic. 

At the junction of the Wellington River with the Dolodrook 
River, the writer obtained a series of well preserved graptolites 
from highly inclined black slates. These fossils have been 
handed over to Mr. T. S. Hall, M.A., who intends to work them 
shortly. Mr. Hall says that these graptolites represent an 
undoubted Upper Ordovician age, and, as the associated rocks 
were traced for some miles along the Wellington River and also 
observed in numerous sections along the Dolodrook River, an 
extensive inlier of Ordovician rocks is thus shown to exist in the 
Upper Palaeozoic area. The older rocks are much folded and in 
places show faulting accompanied by considerable crushing and 
crumpling. The Upper Palaeozoic rocks show little disturbance 
and rest unconformably on the Ordovician series with a general 
prevailing dip westerly, in this locality, at a low angle. 

The observations in the serpentine area were confined princi- 
pally to an interesting conglomerate noted at the north-west en^ 
of the serpentine belt. 

The occurrence was reached by following up the Dolodrook 
River from its junction with the Wellington for less than half-a- 
mile, and then branching off to the left up a small steep tributary 
gully, locally known as Black Soil Gully. This small creek 
owes its name to the fact that there is a considerable accu. 
mulation of black soil filling up the upper portion. The soil 
has evidently been derived mainly from the decomposition 
of the serpentine rocks, but also contains numerous small 
flakes of indurated black slate. Along the serpentine occurrence 
the black to reddish colour of the soil forms a marked contrast to 
the barren nature of the Ordovician rocks on either side. 

Just above the head of Black Soil Gully there is a lower 
portion of a spur forming what is generally known as the Monu- 

1 Brit. Assoc. Belfast, Sept., 1902. 
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ment Gap. On both sides of the spur in this vicinity and 
extending on in a south-easterly direction, the serpentine rocks 
<jan be traced. They appear to have been subjected to a consid- 
erable amount of mechanical deformation, so that a well defined 
foliated structure has been induced. The general trend of the 
planes of foliation is from the north-west to the south-east, and 
coincides generally with the strike of the Ordovician rocks. 
Local variations, however, were observed and further on where 
the chrome iron ore occurs the foliation was more easterly. 
That the rocks have been subjected to considerable movement, 
and probably torsion also, is shown by the polishing and slicken- 
siding of the serpentine laminae. Smoothed and rounded 
boulders were abundant on the slopes of the spur and several 
were found which showed distinct grooving and striation, and 
apart from this feature the shape of many of the boulders was 
even more suggestive of ice action. These boulders were traced 
to parallel bands in the serpentine, the general features of which 
are of considerable interest. 

The matrix is for the most part serpentine and contaii^s 
rounded boulders up to six inches and more in length. The 
included rocks are of various kinds, those noted being, quartzite 
and other indurated rocks, micaceous schist and basic igneous 
rock. The boulders of the latter are for the most part either 
wholly or partially serpen tinised. These are the softest rocks in 
the deposit and are the only ones that showed marked striations. 
Between the larger boulders, a finer grit is frequently found and 
the component particles of this portion of the deposit consist 
chiefly of rounded grains which are now serpentine. Some of 
the pebbles show distinct evidence of movement in the matrix 
and consequent slickensliding due to the abrasion by the finer 
grit. Mechanical deformation is well shown by one of the 
serpentine boulders which shows a structure similar to that 
induced by the squeezing of a partially dry ball of putty. 

The grooving, and particularly the shape of many of the 
boulders when examined in the hand specimens, would suggest at 
once the ice origin of the material, but when the subsequent intense 
pressure, movement and torsion indicated in the rocks is taken 
into account the value of striation at any rate becomes less import- 
ant. It is possible, however, as indicated by the shape of many 

lA 



4 E. 0. Thiele: Palaeozoic Serpentine Conglomerate. 

of the included boulders, that glacial action may be the original 
agency to which the origin of the conglomerate is to be attributed, 
but both the mechanical and chemical alterations which have taken 
place make the question a very difficult one to decide at present. 
The age of this deposit is at present also somewhat obscure, as 
no sections showing clearly the relation of the conglomerate to 
the Ordovician rocks or the Upper Palaeozoic series were 
observed. 

Conglomerates are largely developed in the neighbouring 
Carboniferous rocks, but these differ markedly in lithological 
features from those of the serpentine area and, further, they 
usually show little mechanical disturbance. 

The general coincidence of the foliation of the serpentine with 
the prevailing strike of the Ordovician rocks, which here are 
much folded and broken, points rather to the probability of the 
serpentine and associated rocks being Ordovician or older. 

The conglomerate described appears to present some features 
quite distinct from those hitherto observed in other conglomerates 
of Victoria, and some of these are perhaps quite peculiar to this, 
deposit. Serpentine is not a usual matrix of conglomerates ; 
other instances may be known, but in the numerous descriptions 
of the serpentine occurrences of Great Britain, the Alps and 
elsewhere, I have been unable to find reference to a conglom- 
erate of this nature. 

These few remarks have been written to draw the attention of 
other geologists to the peculiarities of this deposit, in the hope 
that some of them may have an opportunity of examining the 
occurrence more fully and thus aid in solving some of its. 
mysteries. 
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Art. II. — New or Little-known Victorian Fossils in 
the National Musewm, Melboiirne, 

Part V. — On the Genus Recbptaculites. 
With a Note on R. australis from Queensland. 

By FREDERICK CHAPMAN, A.L.S., &c., 

National Museum. 

(With Plates II.-IV.). 
[Eead 13tli April, 1905]. 

Introductory Remarks. 

This paper is devoted to (1) the description of a new species 
of Receptaoulites from the Silurian of Victoria ; (2) — the record- 
ing of some Victorian Middle Devonian, localities for R. 
australis, Salter ; (3) — ^the description of certain silioified casts 
of R. australis collected by the late Mr. Richard Daintree, 
C.M.G.^ from the Gympie or Star Beds, Mt. Wyatt, Queensland. 

The Devonian specimens of R. australis were originally re- 
corded by Salter as from the Silurian of Australia,^ and this 
reference is copied by later authors. The mistake is probably 
due to the fact that at the New South Wales locality, near 
Yass, both Silurian and Devonian fossils occur in close proximity, 
and the two series were most likely mixed by the Rev. W. B. 
Clarke, who sent the specimens to Salter. In the Molong Dis- 
trict, New South Wales, however, R. australis occurs, as Mr. W. 
S. Dun of the Sydney Department of Mines informs me, in 
association with Halysites.^ There is little doubt, therefore, 
that R. australis did make its appearance in Silurian times, but 
attained its maximum abundance during the Devonian. 

R. australis has formed the subject of a paper by R. Etheridge, 
junr., and W. S. Dun, in which the structure of the specimens 



1 Canadian Organic Remains, Dec. 1, 1859, p. 47. 

2 This is probably the fossil recorded by W. B. Clarke (Sed. Form., N. S. W., ed. 4, 1878, 
p. 16) under the name of R. neptuni, Defr. 
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from the Middle Devonian of New South Wales is very tho- 
roughly discussed. The examples dealt with by those authors 
were apparently too fragmentary to afford any precise data for 
a complete restoration of the external shape of R. australis, for 
they remark^ on p. 74 : — 

"The evidence as to form is by no means conclusive, but 
seems to support the view of Billings and Rauff that it was in 
some degree spherical or top-shaped, as against that of Hinde, 
who regards Receptaculites as a more or less basin or platter- 
shaped body.'^ 

By means of an extensive series of more or less fragmentary 
specimens of R. australis from Queensland, described in the 
sequel, we are fortunately able to arrive at a fairly accurate 
idea of the external form of this interesting fossil. 

The occurrence of R. australis in the Middle Devonian lime- 
stones of Buchan and Bindi is of especial interest, as affording 
further proof of the similarity of the fossil contents of those 
beds with others in New South Wales. Other fossils from 
Buchan and Bindi, common to Middle Devonian areas in New 
South Wales, are the various species of Favosites and Syringo- 
pora spelaeanus described by Mr. R. Etheridge, junr. Further 
investigation of the fossils from the Gippsland localities will 
in all probability afford additional proof of the contemporaneity 
of these limestones in the two States. 

DESCRIPTION OF THE VICTORIAN SPECIMENS. 

Genus Receptaculites^ Defrance. 

Receptaculites fergusoni, sp. nov. 
(PI. I., Figs. 1 and 3; PI. III., Fig. 1). 

Description. — This is based on a cast of the lower or outer 
wall of the sponge, preserved in yellowish, hardened mudstone. 
Nearly one-half of the sponge is represented, showing the form is 
funnel-shaped, with indications of a deep central cavity. The 
surrounding area is broad, depressed and strongly undulated. 

The identity of this fossil with Receptaculites is clear, on 
account of its depressed conical form ; as distinguished from 

1 Records of the Geologrical Survey of New South Wales, vol. vi., pt. i., 1898. 
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Ischadites, which has a sub-spherical or pyriform body, often 
concave at the base. 

A wax squeeze taken from this fossil cast shows the form 
of the depressed summit plates, with occasional traces of the 
diagonal, horizontal, spioular structure. There is also a dis- 
tinct crenulation on the edges of the summit plates, similar 
to the figure of the Wenlock specimen of R. ? neptuni Defr., 
figured by Dr. Hinde.^ 

. Measurements. — ^The present specimen measures 20 mm. in 
its longest diameter, and probably represents about two-thirds 
of the entire expanse, or a total diameter of about 30 mm. 
The rhombic sunmiit plates average 1.5 mm. in their greatest 
width, and they do not show much variation in size. 

Observations. — R. fergusoni shows certain affinities with R. 
neptuni, Def ranee, ^ particularly in the shape of its summit 
plates and their crenulated margins. It is, however, much 
smaller than that species, and its conical base not so prolonged. 

Occurrence. — In the yellowish hardened mudstone of Silurian 
age; Wombat Creek, a tributary of the Mitta Mitta River, 
N.E. Gippsland. From the Mines Department; collected by 
W. H. Ferguson, after whom the fossil is named [2317]. 

The above fossil is associated with typical Silurian forms be- 
longing to the genera Euomphalus, Orthis and Atrypa.^ 

Receptaculites australis, Salter. 
(PI. I., Figs. 2, 4, 5, 6, 7 ; PI. II.; Pi. III., Figs. 2-7). 

Receptaculites australis, Salter, 1859, Canad. Organic Re- 
mains, Dec. 1, p. 47, pi. X., figs. 8-10. R. Etheridge, junr., and W. 
S. Dun, 1898, vol. vi., pt. 1, p. 62., pis. viii.-x. 

Observations. — In our Victorian specimens it is the median 
portion of the sponge wall that is generally seen ; the weather- 
ing of the fossil producing a regularly papillate surface, owing 
to the exposure of the ends of the vertical rays or pillars. 

1 Pal. Soc. Mon., vol. xl., 1886 (1887). Brit. Fobs. Sponges, pt. i., pi. ii., fig. 8. 

2 Diet. Sci. Nat., vol. xlv., p. 5, Atlas, pi. Ixviii., fig. la-d. See also G. J. Hinde, loc. 
supra cit., p. 139, pi. ii., fig. 3, pl. iv., fig. 1. 

3 For the relationship of the fossiliferous beds, see W. H. Ferguson, in Monthly Progress 
Rep., No. 8, 1899, Geol. Surv. Vict., p. 17. 
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These weathered terminals frequently present a rough, resetted 
appearance, due to the replacement of the original substance 
of the pillars by crystalline calcite. The centres of the pillars 
often contain a residual crystal of calcite towards which the 
outer and adjacent ones converge, which seems to point to the 
former existence of a central canal. The calcite crystals sur- 
rounding the central area in our specimens sometimes exhibit 
in transverse section under the microscope a radial grouping 
of brush-like clusters of fine dark lines, possibly indicative of a 
previous organic structure as was pointed out by von GiimbelJ 

Beekite, which was recorded by Etheridge and Dun as oc- 
curring in the specimens from New South Wales, has not yet 
been noticed in our Victorian specimens. 

A specimen from Buchan, in grey limestone, shows the rarely 
occurring actual form of the summit plates of the lower or 
outer surface of the body-wall of the sponge. On the opposite, 
weathered face of the same specimen the condition of the 
pillars shows that they were axially perforated by a slender 
canal. 

The microscopical examination of a number of thin slices of 
Receptaoulites in Middle Devonian limestone, both from Vic- 
toria and New South Wales, has revealed isolated and frag- 
mentary horizontal spicules apparently detached from the ex- 
ternal layers of the sponge, and distributed through the in- 
filling material or mud forming the black limestone (Plate IV., 
Figs. 2, 3). These spicules resemble the rest of the sponge- 
remains in the same beds in being now in the form of calcite. 
Hinde has remarked'- with regard to the examples of Recep- 
taoulites found in the Trenton Limestone, that, whilst the axial 
canals are distinctly shown in the siliceous portions of speci- 
mens, those parts replaced by calcite have the canals entirely 
obliterated. One of our specimens, however, which has been 
replaced by crystalline calcite, shows unmistakable traces of 
the central canal (Plate IV., Fig. 2). As regards the identity 
of the spioular body shown on Plate IV., Fig. 3, it may be 
noted that the space between the two circular prominences 



1 AbhandLk. bayer. Akad. Wiss, 1876, Bd. xii., Abth. i., p. 192. 

2 Quart Journ. Geol. Soc., vol. xl., 1884, p. 810. 
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exactly corresponds with the distance between the extremities 
of the vertical pillars of the Devonian examples. 

Occurrence. — ^The Victorian specimens of R. australis came 
from two localities, Buchan and Bindi, both from the Middle 
Devonian. The examples from Buchan occur alike in the grey, 
rather crystalline limestone, and in the black limestone. The 
specimen in black limestone from Buchan was presented to the 
Muesum by Mr. G. Sweet, F.G.S. That from the grey lime- 
stones was collected by James Stirling, F.G.S., and received 
from the Mines Department, Melbourne. 

The Bindi specimen (Mines Dept., 4113) is in a bluish-grey 
limestone, weathering brown, and apparently containing a fairly 
large amount of bituminous matter (anthraconite or stinkstein). 
This specimen is not mentioned in the general report on the 
collection by Prof. McCoy (See Progress Report, No. 4, 1877, 
p. 158). 

NOTE ON SOME QUEENSLAND SPECIMENS OF 

R. AUSTRALIS. 

In their " Geology and Palaeontology of Queensland," Messrs. 
R. Etheridge, junr., and R. L. Jack refer to specimens of a 
Receptaculites collected by R. Daintree from Mt. Wyatt, but 
which were afterwards lost sight of. In a note in the above- 
mentioned work. Dr. R. L. Jack writes as follows : ^" The late 
Mr. Daintree observed, at Mount Wyatt diggings, certain slates 
and shales containing Chonetes sarcinulata, an Orthis allied to 
O. rustioa, Receptaculites and Leptaena, as determined by Sir 
F. McCoy. These rocks were unconformably overlaid by beds, 
probably of the " Star " series, containing Lepidodendron. On 
the strength of the fossils, the strata first alluded to were 
assumed to be of Upper Silurian age. The assimiption was 
based on a single, distinctly specifically determined Brachiopod, 
Ohonetes sarcinulata, now known to range upward into Devonian 
times, an Orthis, which might be allied to an Upper Silurian 
species, without being itself of that age — the genus ranging all 
through the Silurian, Devonian and Carboniferous — a Recep- 

1 GeoL and Pal. of Queensland and New Guinea, London, 1892, p. 95. 
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taculites [every ejQfort has been made, both in London and 
Brisbane, to trace this fossil, but without success — footnote by 
R.E., Juu.] and a Leptaena (Silurian and Devonian) not speci- 
fically determined. I have not been able to identify the 
locality referred to by Mr. Daintree, but, as I observed both 
the Star Beds and the Gympi© Beds in the neighbourhood, I 
think it fwobable that the Chonetes, etc., beds belong to ther 
latter." 

The specimens to which the above reference is made I have 
lately found amongst the collections of fossils at the National 
Museum. They were sent by Mr. Daintree to Prof. McCoy on, 
the 7th of September, 1866 (date on box label). The 
specimens consist of negative replacements of the sponge, ia 
chaloedonic silica, and they agree in their general character» 
with the better known examples of R. australis from New South 
Wales. Whether these sponge-bearing beds of Mt. Wyatt belong 
to the Gympie or to the Star Beds, they, at all events, show an 
extension of the geological range of this species into beds of 
Carboniferous age.^ 

Much has already been written on the structure of this* 
sponge, but I ventiure to add these notes on the Queensland 
fossils on account of the excellent condition of the casts of the 
inner and outer layers of the organism. Photographs of the 
more important examples are included in this paper in order 
that a comparison of its external features can be made with 
the excellent figures of the New South Wales lleceptaculites 
given by Etheridge and Dun. 

Condition of the Fossils. — The matrix of the bed yielding the 

Receptaculites is a chalcedonic chert strongly permeated with 

peroxide of iron. In every case the structure shown by the 
fossil is a negative one ; the outer spicular layer and the 

rhombic summit plates, however, are so faithfully preserved 



1 A few iinprestiions of other fossiltj occur in the matrix with the Receptaculites. These 
are referable to Leptaena analoga, Phillips, sp., and the species of Fenestella figured by de 
Koninck under the name of F. umltiporata, McCoy (Descr. Pal. Foss. N.S.Wales, Transl. 
1898, p. 134, pi. viii., f. 1, la [non 4J). The latter differ from McCoy's Irish specimens, a» 
Mr. Etheridge, Jun., has already pointed out, in the small size and the delicate habit of 
the zoarium. It is also more divergent in its method of branching. In view of these 
differential characters, I would propose the specific name Konincki for the Australian 
specimens. The above-named fossils add no further data for settling the precise horizon 
of these f>ponge-bearing beds, as they are found alike in the Star and Gympie series. 
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that a. wax squeeze gives a very detailed impression of the 
original structure. 

When the fossils are sliced vertically, that is, through the 
outer and inner layers of the wall, and examined microscopically, 
it is seen that the internal portion with the vertical series of 
pillars has been absorbed or dissolved during silicifioation, and, 
the intervening space being almost entirely filled up by silica, 
only the bases of the vertical pillars are just discernible in cer- 
tain places on the out surface. The internal structure is chiiefly 
visible here and there merely as a ferruginous streak, with 
patches of partially destroyed spicular structure. In one speci-^ 
men the form of the spicular mesh has been preserved in iron 
oxide, which has evidently been the replacing material of the 
original sponge-structure. 

In the case of the Queensland specimens, a siliceous mould 
has been formed over a pseudomorph, in peroxide of iron, of 
the spicular layers ; whilst in the New South Wales examples 
the siliceous (beekite) replacement is a positive one, formed on 
a calcitic base, which latter may have been a replacement of 
an original siliceous structure. 

. Form and Dimensions of the Sponge. — R. australis seems to 
have been typically platter-shaped, widely expanded, with a 
somewhat thick, slightly upturned rim. The central area wa» 
hollowed into a short funnel-shaped cavity, and the base, ex- 
teriorly, was slightly prolonged and obtusely rounded. There 
appears to be no evidence amongst our specimens for the shape 
suggested by Etheridge and Dun, that is, spherical or top- 
shaped ; the peculiar appearance of the specimen which those 
authors figure.^ in which the two walls closely approximate, may 
possibly be due to distortion or pressure prior to fossilisation. 

By the aid of a few more than usually complete examples 
the general external aspect of this species of Receptaculites may 
be fairly accurately restored (Plate IV., Fig. 7), and its 
general dimensions ascertained. A more or less flat expanse 
of about one-half the disc in one particular specimen gives a 
breadth of 8 cm., and from this and other similarly derived 
data we may conclude that the sponge often exceeded 15 cm» 

1 Loc. supra cit., pi. viii., fig. 4. 
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in diameter.^ In its vertical height, from the base of the 
stalk to the level of the rim, this sponge probably meaaured 
above 5 cm. 

Structure of the Median Layer. — What little remains of the 
vertical pillars resembles the same structure seen in the 
organism preserved in the limestone matrix, and is shown by 
the impressions of the extremities of the pillars taken off the 
fossils by wax squeezes. The pillars are hollow and constricted 
near the junction with the oute-r spioular layers. 

Structure of the Upper and Lower Layers of the Body Wall. — 
The superficial aspect of the Queensland specimens varies ac- 
cording to the particular part of the external layer exposed. 
Both the summit plates and the underlying spicules in contact 
with them are clearly seen, and there seems evidence of more 
than one spicule layer underlying the rhombic plates of the 
inner or upper surface. So far as can be seen in these speci- 
mens, the vertical pillars, constricted near their summits on the 
inner side of the body wall (endorhin), suddenly expand and give 
rise to a four-rayed spioular body similar to that shown in the 
structural diagram of Receptaculites by Billings^ (Plate IV., 

Fig. 5). 

As previously stated, there is often an intermediate spicule 
layer between the expanded ends of the pillars and the outer 
layer of summit plates with their spicular mesh. In this inter- 
mediate layer there is a parallel series of fusiform spicules, one 
end of each spicule being capitate and giving rise to a slender 
axis turning off at an angle between 90 deg. and 100 deg., and 
which immediately passes beneath the fusiform spicule-layer. 
Some approach to this kind of structure is seen in the spicular 
mesh of Sphaerospongia, an allied genus with hexagonal summit 
plates, from the Devonian of Devonshire, Germany and Russia." 

The external layer is less often seen in our specimens, but 
when recognisable it shows the sub-rectangular character of the 
summit plates of the "ectorhin." 



1 The largest spSecimens figured by Etheridge and Dun from New South Wales also con> 
firm this measurement. 

2 Geol. Surv. Canada, Palaeozoic Fossils, vol. i., 1865, p. 382. 

3 See Hinde, Pal. Soc. Mon., vol. xl., 1886 (1887). Brit. Foss. Sponges, pt. i., pi. iv., 
fig. 2c. 
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Summary. 

1. As a genus, Receptaculites ranges from the Silurian to 
tlie Carboniferous in Australia. The species R. australis is 
probably coeval with the genus. 

2. The evidence here brought forward with regard to R. 
australis shows — 

(a) The form of the sponge to be sub-discoidal or platter- 
shaped, with a central funnel-shaped cavity. 

(b) The horizontal spicule-rays are apparently derived from^ 
or fused to, the extremities of the vertical rays, at least in 
the * endorhin,^ and partially so in the * eotorhin.' 

(o) The s.tructure of the horizontal spicular layer shows cer- 
tain morphological resemblances to that of Sphaerospongia. 

(d) The original structure of the Receptaoulites from the 
Mount Wyatt beds, in common with those from Belgium,. 
Silesia and Canada (Hinde) has been pseudomorphosed by 
peroxide of iron, nearly all of which replacement, in the case 
of the Australian specimens, has since disappeared, the fossil 
being represented by a negative oast in silica. 

(e) The evidence afforded by the pseudomorphosis of the 
sponge by peroxide of iron, and its present siliceous epimorphic 
condition, seems to lend strong support to the idea of an 
original siliceous structure. 



EXPLANATION OF PLATES II.-IV. 

Plate II. 

Fig. 1. — Receptaculites fergusoni, sp. nov. Cast of the lower 

or outer surface of the sponge. Silurian ; Combat 
Creek, Victoria. [2317]. About natural size. 
„ 2. — Lower or outer surface of R. australis, Salter; show- 
ing the sub-rectangular form of the summit 
plates. Middle Devonian ; Buohan, Gippsland. 
[7509]. About natural size. 
,, 3. — A wax impression of oast of R. fergusoni, sp. nov. ; 
showing the depressed rhombic summit plates and 
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the twi&ted funnel-like form of the sponge. About 
natural size. 
Fig. 4-7. — Wax impressions from the negative siliceous casts 

of R. australis from Mt. Wyatt, Queensland. 
Figs. 4 and 7 show the relation of the heads of 
the vertical pillars to the first layer of horizontal 
spicules. Figs. 5 and 6 are impressions taken 
from the horizontal spiculai* layers. About 
natural size. 

Plate III. 

Fig. 1. — R. australis, Mt. Wyatt, Queensland. A specimen 

showing negatively the rhombic plates of the 
inner surface of the cup, and the underlying layer 
with the heads of the vertical pillars. [7504]. 
About natiu'al size. 
„ 2. — R. australis, Mt. Wyatt. External surface of cup, 
showing central pedicle and characteristic radial 
and concentric lines. [7505]. About natural size. 

Plate IV. 

Fig. 1. — R. fergusoni, sp. nov. Impression of mud-cast in wax, 

showing the depressed, rhombic summit plates 
with crenulated margins ; also traces of horizontal 
spicules. [2317]. x 8. 

„ R. australis, Salter. Middle Devonian ; Cavan, New 
South Wales. A bifurcate spicule with trace of 
axial canal ; in calcite. [7516]. x 28. 

„ 3. — R. australis. Cavan, New South Wales. Part of a 
fused spicular layer ; in calcite. Found com- 
mingled with other fragments of spicular mesh 
in the matrix, close to the series of vertical 
pillars. [7516]. x 28. 

„ 4. — R australis. Middle Devonian; Bindi, Gippsland, 
Victoria. A transverse section of a vertical pillar, 
showing a fine inner circumferential layer of 
scalenohedra of calcite, succeeded by irregular 
rhomb-faced crystals of the same mineral. The 
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dark line may indicate the former existence of an 
organic membrane. [7515]. x 14. 
IPig. 5. — :R. australis, Mt. Wyatt. A wax impres&ion from a 

hollow oast, showing rhombic plates and attached 
spicules. [7506]. x 2. 
„ 6. — ^R. australis, Mt. Wyatt. A wax impression from a 
hollow cast, showing the intermediate spicular 
mesh of the internal surface, with the parallel 
series of spicules and their slender axial branches. 
[7506]. X 3. 
.„ 7. — A restoration of one-half of the cup of Receptaculites 
australis, Salter, based on the Queensland speci- 
mens. The sectional view does not show the 
spicular layers immediately in contact with the 
vertical pillars. About one-half natural size. 
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Art. III. — New o?' Little-known Victorian Fossils in 
the National Museum, Melbourne. 

Part VI. — Notes on Devonian Spirifers. 

By FREDERICK CHAPMAN, A.L.S., &c., 

National Museum. 

(With Plate V.). 
[Read 8th June, 1905]. 

A Note on the Identity op Spiriper laevicosta, McCoy 
{non Valenciennes), with S. yassensis, de Koninck. 

The earliest record of Spirifer laevicosta as a Victorian fossil 
was given by Selwyn in 1866.^ In the following year Prof. 
McCoy wrote- regarding the limestone fossils of Buchan, Gipps- 
land, that there was an " abundance of the Spirifera laevicostata, 
perfectly identical with specimens from the Em^opean Devonian 
Limestone of the Eifel." 

The occurrence of this spirifer was subsequently mentioned 
in two Progress Reports and an Exhibition Essay by McCoy, 
and it was finally figured and described in the Prodromus of the 
Palaeontology of Victoria.* 

In view of the special detailed work on the classification of 
the brachiopoda published since 1876, giving a better idea of 
the limitation of specific forms, the publication of these notes 
may now be opportune. 

The Australian species, which has until now been referred 4^ 
to as S. laevicosta (or laevicostata), shows marked specific dif- 
ferences from the S. laevicosta of Europe (Devonshire and the 
Eifel). It is, however, somewhat allied to the latter species 
as a Middle Devonian tjrpe of spirifer, but is not a typical 



1 Phys. Qeogr. and Qeol. Vict., p. 10 [Exhibition Essays] ; (the specific name was mis- 
printed •• loceuicostata " ). 

2 Ann. Mag. Nat. Hist., «er. 8, vol. xx., 1867, p. 198. 

3 Decade iv., 1876, p. 16, pi. xxxv., figs. 2-2b. 
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ostiolate form (with non-plicate median fold and sinus), sinoe the 
median fold, in the larger and fully-developed specimens, carries 
a longitudinal groove. 

Points of difference between the European S. laevicosta, Val. 
and the Victorian S. yassensis, de Kon^: — 

The specimen which McCoy selected for figuring in the De- 
cades is unusually large,'* and at a first glance, one acquainted 
with the European species might see a general resemblance 
between the two forms. 

The Victorian spirifer, however, is sub-ovate in outline, as in 
the New South Wales specimens, rather than sub-quadrate, as in 
the European form. The shell is less turgid, the compression also 
affecting the median fold, which is not so inflated as that of S. 
laevicosta; there is also a longitudinal groove usually present, 
especially in the larger Victorian specimens, which is not seen in 
S. laevicosta. This larger character reminds one of a similar 
feature in the Devonian S. bifidus, Roemer^ and the Silurian S. 
bijugosus, McCoy.*, The median sinus is narrower and deeper 
in the central area, and not so acutely V-shaped on the posterior 
margin of the shell. The shoulders on either side of the beak are 
steeper and more concave. 

The plications are of the same average number in both cases, 
and show a variation between 11 and 14: counted on either side 
of the median fold. 

The width of the Victorian S. yassensis ranges from 13 to 
50 mm. 

Spirifer yassensis was first named in MS. by the Rev. W. B. 
Clarke;* and it was afterwards described imder the same name 
by de Konick® from specimens obtained from the Devonian 
limestones of Yass. As I have previously remarked, the New 



1 In this I have had the advantage of comparing a long series of the European S. l»vi> 
ooflta from the Eifel, in the Nat. Mus. Collection. 

2 Mr. A. J. Shearsby, of Tass, informs me that he has met with equally large specimen, 
in the Devonian of Tass, although the fossil is commonly like that figured by de Konick, 
as regards size. There is also a larger specimen than that figured by McCoy in the collec* 
tion of the National Museum, from Buchan, presented by C. W. Nicholson (See pi. v., 
fig. 2, of this paper). 

8 Versteinerungen des Harzgebirges, 1843, p. 13, pi. iv., fig. 16. 
4 Synopsis Sil. Foss. Ireland, 1846, p. 86, pi. iii. fig. 23. 
6 Sedimentary Formations of New South Wales, 1876, 8rd. ed., p. 16. 
6 Foss. Pal. Nouv-Oalles du Sud, 1876, p. 104, pi. iii., fig. 6. 
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South Walee specimens, as a rule, are smaller, than those from 
Victoria; but some of the Buchan specimens are quite as small, 
being veritable micromorphs, and agreeing in all their characters 
with the Yass specimens. 

Victorian Localities for S. yassensis. — Bindi, head of the 
Tambo River; Buchan, Murrindal River; and Tabberabbera, 
at the junction of the Mitchell and Wentworth Rivers. 

Description op Spiriper howitti, sp. nov. (PI. V., Figs. 4-6). 

Shell moderately well-inflated, oompreesed at the cardinal ex- 
tremities ; sub-quadrate to sub-elliptical, the hinge-line varying 
in proportion according to length of shell. The chief distinc- 
tive characters are the strong plications, 6 to 8 on either side 
of the median fold ; median fold with 2 strong plications, the 
sinus with two weaker ones, sometimes nearly obsolete; area 
large ; ventral beak much elevated, pointed and only slightly in- 
curved ; delthyrium large ; dental lamellae well-developed ; 
unweathered specimens show conspicuous, concentric lamellae 
on the shell surface. 

Measurements of three specimens expressed in millimetres : — 

Length of ventral valve 
Width of shell 
Greatest thickness 
Height of cardinal area 

This species falls into the section of the Lamellosi, having 
a lamellated shell-surface. It apparently belongs to the S. 
mucronatns type of shell, so far as external characters go, de- 
scribed by Conrad from the Hamilton Group (Middle Devonian) 
of New York. 

S. howitti somewhat resembles in outline S. pittmani, lately 
described by Mr. W. S. Dun from the Devonian of County 
Cunningham, New South Wales.-^ That species, however, is one 
of the ostiolate spirifers, and, further, is more numerously 
plicated. 

Locality. — ^From the Middle Devonian limestone of Bindi, 
Gippsland, Victoria. Presented by Dr. A. W. Hewitt, by whose 

1 Records Oeol. Surv. N.S.W., vol. vii., pt. IV., 1904, p. 820, pi. Ixi., tigs. 4, 4a, b. 
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efforts the palaeozoic fossil collection of the National Museum 
has been considerably enriched, and in whose honour the species 
is named [1232-4]. Also from the Mines Department of Vic- 
toria (coll. by W. H. Ferguson). [7596-7.] 

A Change in Nomenclature. 

In Part II. of New or Little-known Victorian Fossils (this 
journal, vol. xvi., n.s. pt. 1, 1903, p. 65) the name latior was 
proposed for a species of Lingtda. This name was previously 
given by McCoy to a Carboniferous species (Brit. Pal. Foss., 
1855, p. 475, pi. iii., fig. 33), and therefore the above pre-occupied 
name must lapse. The new name proposed for this fossil is 
L. yarraensis. 



» 
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EXPLANATION OF PLATE V. 

Fig. 1. — Spirifer laevioosta, Valenciennes. Middle Devonian, 

Eifel District. From a specimen in the National 
Museum. 

2. — S. yassensis, de Konick. A pedicle valve of a large 
specimen. Buchan. Pres. by C. W. Nicholson. 

3. — S. yassensis, de Kon. A pedicle valve of a small 
shell. Bindi. From Mines Dept. (Coll. W. H. 
Ferguson.) 

4. — S. howitti, sp. nov. Mid. Devonian, Bindi. Pres. A. 
W. Howitt. 4a, type specimen, showing high car- 
dinal area, delthyrium, and lamellose surface of 
brachial valve ; 4b, view of pedicle valve, show- 
ing the plicate sinus; 4c, profile aspect. 

5. — S. howitti, sp. npv. Brachial valve of another speci- 
men, Bindi. From Mines Dept. (Coll. W. H. 
Ferguson.) 

6. — S. howitti, sp. nov. Brachial aspect of another speci- 
men (short form), showing traces of the deltidium. 
Bindi. From Mines Dept. (Coll. W. H. Fer- 
guson.) 

2a 
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IV. — Victorian Oraptolites — Fa^^t III,— From near 

Mount Wellington. 

By T. S. hall, M.A., 

University of Melbourne. 

(With Plate VI.). 
[Read 13tli July, 1905]. 

The small coUection of graptolites here dealt with was found 
by Mr. E. 0. Thiele at the junction of the right and left 
branches of the Wellington River, about six miles west of Mount 
Wellington. The locality was described briefly by him in a 
paper on Lake Kamg, recently read before the Field Natural- 
ists' Club of Victoria,^ and also in a paper in the present 
volume. 2 The country to the south-west and west of Mount 
Wellington is coloured Silurian [Upper Silurian] on the last 
issued map of the State, but the fossils here dealt with are of 
Upper Ordovioian age. Graptolites of about the same horizon 
have been known for some years to occur at Mount Matlock, 
35 miles to the north-west, and others have recently been found 
at the Thomson-Jordan junction, 20 miles west. The area, then, 
of Ordovician is apparently considerable, though it is all 
mapped as Silurian. The presence of Monograptus, however, 
in other beds near the Thomson-Jordan junction show that 
Silurian [Upper Silurian] rocks are present, so that McCoy^s 
reference of certain beds at Mount Matlock to Silurian [Upper 
Silurian] on what appeared slender evidence may be quite cor- 
rect.^ Mr. Thiele's papers, above referred to, show that the 
Ordovioian transgresses further east into the Upper Devonian 
(? Carboniferous) area shown on the map. There is evidently 
room for a good deal of careful mapping in this rugged and 



1 Victorian Naturalist 22, 1905, pp. 22-81. 

2 A Palaeozoic Serpentine Conglomerate. Proc. Roy. Soc. Vic, 18, n.s. 1905, p. 1. 

8 See Whitelaw, O.A.L. The Wood's Point Ooldfleld. • Mem. Geol. Surv. Victoria,. 
No. 8, 1905. 
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almoBt inaccessible distriot, and results of interest maj be ex- 
pected, especially as the presence of Heathcotian is asserted. 
•• The recent publication by the Palaeontologioal Society of the 
fourth part of Miss EUes' and Miss Wood's Monograph of 
British Graptolites, which deals with the Dicranograptidae, ren- 
ders it possible at last for useful comparisons of our Australian 
species to be made with those of Europe. The small size and 
complicated form of the thecae of this group, together with their 
frequent imperfect condition of preservation, owing to their 
delicate structure, and their habit of being embedded at all 
angles in the bedding plane, make their Mucidation one of con- 
siderable difficulty. The older descriptions and figures were 
inadequate, but the revision of the authors mentioned makes 
easy much that was formerly unintelligible. 

The specimens which Mr. Thiele has been kind enough to 
allow me to examine I have identified as follows ; — 

Diplograptus thielei, n. sp. 
Climacograptus wellingtonensis, n. sp. 
CI. bicornis, J. Hall. 
Cryptograptus tricomis, Carruthers. 
Lasiograptus, sp. 

Dicellograptus elegans, Carruthers. 
Dicranograptus nicholsoni, Hopkinson. 
Dicr. hians, n. sp. 

These are clearly of Upper Ordovician age. The descriptions 
of the previously-named species have been drawn up from 
specimens in the present collection, no character being dealt 
with which cannot be seen in them. 

Diplograptus thielei, n. sp. (PI. VI., Fig. 1). 

Hydrosome rather broad, the edges gradually diverging from 
the sicular end. At about 8 or 10 mm. from the sicula, they 
become j>arallel, and so continue to the truncate extremity. 
Sioula nearly one mm. broad at its aperture and one and a half 
mm. long. Thecae about 4^ times as long as broad, overlapping 
|- their length. Outer wall of the earlier thecae gently sig- 
moidally ciirved. In the later ones it is straight. The earlier 
thecae have spines about 0.5 mm. long; these decrease in size, 
^d ultimately vanish towards the anti-sicular end. 
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Length of kydrosome, 15 mm. ; breadth, 3 mm. ; thecae, 13 
in 1 cm., inclined at 40 deg.; apertural margin normal to length 
of thecae. Virgula distinct, free for 1.5 mm. Virgella lax, 1 or 
2 mm. long. Apertural spines of earliest thecae 0.5 mm. An 
additional spine on the sicular aperture. 

This species has a close resemblance to D. oamei, mihi, 
from New South Wales, but the hydrosome of the latter increases 
in width continuously. The presence of a free virgula in D* 
thielei is an additional feature of diagnostic value. 

Climacograptus wellingtonensis, n. sp. 
(PI. VI., Figs. 2, 3). 

Hydrosome regularly tapering to an acute point. Length, 
8-10 mm. ; breadth, 0.8 to 1.0 mm. Large specimens may reach 
a length of 45 mm. and a width of 2 mm., not increasing in 
width for the last couple of centimeters. Virgula distinct, 
free for about 1 mm. In young specimens the free virgula 
may be longer. Virgella as long as the hydrosome. Thecae, 
13 in. 10 mm. 

The relative lengths of the free virgula and virgella are held 
to be of prime importance in distinguishing the species of 
this group, and the species so distinguished are stated by Lap- 
worth to have different ranges in time. There are at the same 
time slight differences in the form of the hydrosomes. The 
present species approaches the silurian species C. reotangularis 
McCoy, more closely than any other. 

Climacograptus bicornis, J. Hall. 

A single well-preserved example of this species is present, 
and is of normal form. 

Cryptograptus tricornis, Carruthers. (PI. VI., Fig. 4). 

Hydrosome of great tenuity, parallel sided, reaching a length 
of about 15 mm. and from 1 to 1.5 mm. in breadth. The 
thecae cannot be distinctly made out nor counted in any of 
the specimens, but their apertures are distinctly shown by a 
double series of circular marks, one on each side of the virgula, 
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which is fairly distinct. The virgula is free for about 6 mm. 
The three spines from which the species takes its name are well 
marked ; in fact, they and the virgula are all that remain of 
many specimens. Carruthers pointed out the great variation in 
length in the Scotch examples, and the same curious mixture of 
different growth stages is found with us. None of the specimens 
before me show much detail. They are almost too nebulous to 
draw, and Lapworth says that it was only after the accumula- 
tion of much material that he was able to determine the charac- 
ters which induced him to found the subgenus. ^^ 

Lasiograptus, sp. 

A small fragment 2.5 mm. long apparently belongs to this 
genus. Four or five thecae are present on each side. The 
lateral appendages are long and slender, and are connected by 
a single thread along their distal ends. It occurs on the same 
slab as about 30 examples of Cryptograptus tricomis and a 
couple of Climacograptus wellingtonensis. 

Diceilograptus elegans, Carruthers. (PL VI., Fig. 5). 

Branches about 6 nun. long; at first almost parallel, then 
bending outwards and finally inwards, the shape of the poly- 
pary resembling a pair of engineer's callipers. Sicula short 
and broad, there being no evidence of a virgula or virgella in 
the only two examples before me. Lateral spines short, but 
distinct. Thecae apparently about 15 in. 1 cm., but not well 
enough preserved for accurate counting; their outer walls 
curved; the apertures turned laterally in deep excavations. 

Miss EUes and Miss Wood^ say that the virgella is always 
well developed. Its apparent absence in the specimen figured 
may well be due to imperfect preservation. The thecae in the 
British specimens are said to number from 8 to 10 in. 1 cm. 
My estimate of 15 is very doubtful, as only two or three can 
be seen. The extreme broadening of the distal ends of the bran- 
ches shown in my figure is due to the blurring produced by 
weathering in the originals. 



1 See Lapworth, Ann. Masr. Nat. H. ser. 6, vol. v., 1880, p. 171. The name of the sub- 
g«nii8 is misprinted •* Gyrtograptus." 

2 Loo. cit., p. 169. 
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Dicranograptus nicholsoni, Hopkinson. 

(PI. VI, Fig. 7). 

Biserial part 6 mm. long, with 6 or 7 thecae on each side ; 
increasing in breadth from 0.7 mm. at the proximal end to 
1.5 mm. at the point of bifurcation. Uniserial branches 
straight ; 7 cm. long (broken) ; width 1 mm. ; axillary angle, 40 
deg. Thecae 10 in. 1 cm., strongly curved, with laterally facing 
apertures opening into deep excavations which indent the 
branch for about a third of its width. Spines on the first two 
or three thecae of the uniserial portion. 

The only difference noticeable from the species as described 
by Miss EUes and Miss Wood is that in the British examples 
the imiserial portion is of even width throughout, while in ours 
there is an, increase. This is probably not of sufficient import- 
ance for a specific difference, and moreover I have but a single 
specimen. 

Dicranograptus hians, n. sp. (PI. VI., Fig. 6). 

Biserial portion about 3 mm. in length and 1 mm. broad, 
with about three thecae on each side. Axillary angle, 90 deg., 
the uniserial branches slightly curving towards one another, 
their length being about 6 cm. and breadth 1 mm. Thecae 
with slightly curved ventral margins and horizontal apertures; 
12 in. 1 cm. The thecae of the uniserial portion are spined, 
and there is a distinct virgella. 

The species belongs to group 2 of Miss EUes' and Miss 
Wood's subdivision of the genus, but is quite unlike either of 
the contained species. The wide angle of divergence of the 
branches suggests the specific name. 

DESCRIPTION OF PLATE VI. 

1. — Diplograptus thielei, n. sp. x 1. 

2. — Climacograptus wellingtonensis, n. sp. (?); a larger 

specimen than usual, z 1. 
3. — Climacograptus wellingtonensis, n. sp. x IJ. 
4. — Cryptograptus tricomis, Carruthers. x 1. 
5. — Dicellograptus elegans, Carruthers. x 1. 
6. — Dicranograptus hians, n. sp. x 1. 
7. — Dicranograptus nicholsoni, Hopkinson. x 1. 
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Art. v. — The Mineralogical Characters of Victorian 

Auriferous Occurrences. 

By T. S. hart, M.A., F.G.S. 
. Lecturer on Geology and Mining, School of Mines, Ballarat. 

[Read 13th July, 1905]. 

The contributions of various authors to the Mineralogy of 
Victoria have included records of a large number of minerals 
from the quartz reefs and other auriferous matrices (see especially 
references 1 to 4 below). In some cases the associations in which 
the minerals occur are described, and their bearing on the gold- 
contents noticed. It was early seen that certain minerals were 
present on nearly all the Victorian goldfields. This prevalence 
of the one mineralogical type, even in cases where structural 
features were widely different, has perhaps been one cause of the 
scantiness of the attention given to the mineralogical characters 
of the gold occurrences. 

In these notes a classification is presented of the mineral 
associations which are found in our known auriferous matrices 
and allied mineral deposits. Some occurrences are included 
which are not proved to be auriferous or whose gold contents are 
even known to be unimportant, but which occur under conditions 
analogous to some auriferous lodes or approach them in their 
characters. 

For the basis of the classification I use the predominant 
minerals among the sulphides, etc., of the ore as unaltered by 
surface agencies. A bare list of minerals present in any reef or 
in any field will not adequately represent the character of the 
ore, as is exemplified by Groups 1 and 2 below. The number of 
minerals found in a reef is sometimes considerably increased by 
the minerals noticed in some peculiarly complex patch. Minerals 
placed below as two distinct groups may be found together in 
the one reef, though often occurring independently of one another, 
this is especially the caise when the groups ordinarily occur under 
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similar conditions. It may also happen that what appears to be 
one reef may consist of parts of quite different mineralogical 
types. 

The following mineral associations may be recognized, being 
characterized by the presence or prominence of the minerals 
mentioned in each case. 

1. The ordinary type. — Pyrite or arsenopyrite or both, 
prominent among the metallic compounds; with sphalerite 
and galena commonly present in small quantities. 

2. Galena and sphalerite prominent with pyrite. 

3. Stibnite. 

4. Chalcopyrite. 

5. Siderite and chalcopyrite. 

6. Pyrrhotite and chalcopyrite. 

7. Molybdenite usually with pyrite. 

8. Bismuth minerals. 

9. Wolfram. 

10. Cinnabar and mercury. 

1. The association of minerals in this type, as ordinarily 
occurring, may be more fully stated as quartz, albite, dolomite, 
pyrite, arsenopyrite, galena, gold. Carbonaceous matter is also 
frequently present, sometimes as graphite. 

The albite and dolomite are quite subordinate to the quartz in 
quantity. The sphalerite and galena, though in much less 
quantity than the iron rainerials, and less generally distributed 
in the reef, are often persistently present in the richer portions. 
Of the two iron compounds one or other may be more prominent, 
or both equally so. The proportion of the metallic minerals in 
the reef varies greatly. There are of course many reefs of this 
type from which a part only of the series is recorded. 

Dolomite and albite often escape notice in the bad light in the 
mine, but are easily recognised in most cases by their cleavages. 
Albite is often altered to kaolin to a considerable depth from the 
surface, and pholerite also occurs in the cavities of the quartz. 
Dolomite is often evident on the old material on the mullock 
heaps, as it contains a little iron carbonate which causes it to 
turn brown on exposure. In the Ballarat mines it occurs in four 
forms, impure grey dolomite in the country rock agreeing with 
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the bedding planes or nearly so; brownish granular masses;' 
veins in the quartz and country rock and patches in the quartz, 
these show district cleavage ; and crystals in the cavities of the- 
quartz. Albite and dolomite are not by any means confined to 
Ballarat but are widely distributed in occurrences of this type^ 
Albite is less often recorded but this is easily accounted for by 
its frequent alteration and its less easy recognition. 

Carbon occurs in the carbonaceous slates of the country rock^ 
on the walls of the reefs which not infrequently follow the course 
of these carbonaceous slates, and as the laminations or fine' 
sub-parallel seams in the quartz. In some cases these lamina- 
tions consist in part of other minerals. Highly lustrous graphite 
appears to be found chiefly on the planes of movement and in 
rocks which have undergone more than the usual amount of 
alteration, as at Stawell and at Piggoreet. 

Order of Crystallization. — Cavities containing quartz crystals- 
are not uncommon, and in these we find the quartz often invested 
by dolomite and pyrite crystals implanted on the dolomite. 
These crystals are often in pyritohedral forms, whereas in the 
reefs distinct crystals are not common, and in the country rock 
they are most commonly cubes. Elsewhere (Dee River, Queens- 
land) we have evidence of gold-nuggets moulded on quartz, 
crystals (7), but the large masses of gold found on the indicator 
veins are commonly mixed with the vein quartz. 

We find, however, evidence of dolomite preceding quartz as 
well as following it, and pyrite is found enclosed both in quartz- 
and in dolomite. 

Crystals of arsenopyrite are found in the country rock at Mt. 
pleasant, Ballarat, invested by a thin layer of quartz. 

Commonly no growth lines in the quartz are detected nor any 
crustitied character in the reefs. The laminations of the reefs^ 
often noticed may be referred to the disposition of the quartz 
along a series of sub-parallel cracks in the original rock, or in a 
fault-rock, and the formation of muUocky reefs may be ascribed 
siuiilarly to deposition on numerous cracks traversing shattered 
focks. 

. We may regard as original the carbonaceous matter of the 
laminations and probably the grey granular dolomite bands such 



28 T, 8. Hart: The Mineralogicdl Characters 

as occur at Ballarat East.- The pyrite and arsenopyrite! of the 
country rock and the minerals of the reefs may be regarded in 
the present state of our knowledge as practically contemporaneous. 
It must, however, be remembered that the quartz reefs of the one 
field are in some cases of appreciably different ages, as indicated 
by their relations to one another and to faults. The order of 
succession in the cavities must not be given too much weight in 
determining the general process of growth of the reef. 

The masses of gold on the indicators should also receive 
separate investigation from the ordinary reef. To whatever 
extent the indicator gold may be secondary -(whether that term 
is used with reference to the time of its formation or to its being 
regarded as subordinate to a general theory of vein formation), 
it cannot be referred to any process of surface weathering, for 
these rich patches are associated with easily decomposable 
minerals, and their characters are continuing unchanged in the 
deepest levels at Ballarat East. 

The mode of association with other minerals and with the 
quartz also renders impossible any formation by a process of 
filtration such as recently suggested by one writer (8). Nor can 
they be due to obstruction to the motion of solutions in view of 
the nature of the general resistance to the motion of solutions 
through the fractures and the rocks themselves, for they are in 
many cases in places where the movement would be easier than 
usual. 

Whatever may have been the sources and the general causes of 
the deposition of the minerals of the reefs, there is strong evidence 
that the position of the richer gold contents has been determined 
by the presence of carbonaceous matter, or at least of certain 
favourable slates, which are frequently carbonaceous. We find 
the saddle reefs of Bendigo following the course of carbonaceous 
beds on which there has been slipping (15). The veins of Balla- 
rat East are often rich in crossing thin carbonaceous beds, and 
the so-called main reefs of the same field are richest in certain 
favourable slates. In many localities veins are found along tlie 
course of the carbonaceous slates, and richest in their laminated 
parts. The easiest explanation of the indicator masses seems to 
be to regard them simply as the extreme case of this more 
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widespread feature where the favoura})le bed is most restricted, 
and the access of the solutions, by a crack nearly at right angles 
to the indicator, is at the same time facilitated and most defini- 
tely localised. Slipping on the carbonaceous bed might then 
contribute by rendering more easy the percolation of solutions 
along the beds, providing thus a more ready supply of the active 
ingredient of these impermeable beds. 

Extensions and modifications of the first type. At places in a 
reef there sometimes appear small quantities of additional 
minerals. Thus from the Albion Reef, Steiglitz, Ulrich records 
(2) stibnite, tetrahedrite, and bournonite, with pyrite, sphalerite, 
gold and pholerite in the hollows of the quartz. The tetrahedrite 
contains arsenic, iron and zinc. From the Band and Albion 
Mine, Ballarat, Krause records (5) calcite, dolomite, siderite 
with pyrite, chalcopyrite and tetrahedrite. Boulangerite and 
bournonite have also been recorded from Ballarat, but all these 
are rare. 

Chalcopyrite occurs at a number of localities, according to Mr. 
R. H. Walcott, more especially Eastern Victorian (4). Mr. H. 
S. Whitelaw (9) describes the best reefs at Berringa as containing 
galena and chalcopyrite. It appears to be much commoner there 
than at Ballarat. Mr. O. A. L. Whitelaw (16), states that the 
minerals accompanying the lodes at Wood's Point are mainly 
pyrite and galena, with smaller quantities of sphalerite, copper 
carbonates and jamesonite. Mr. D. Clark (6) states that in the 
Cassilis ore, where the sulphides form from 10 to 60 per cent, of 
the ore, arsenopyrite is most prominent with pyrite, sphalerite, 
galena, chalcopyrite and small quantities of stibnite and bisrau- 
thinite. Magnesium and aluminium silicates are present in this 
ore. At the Maude and Homeward Bound Mine, Mount Wills, 
pyrite and arsenopyrite are accompanied by a little stibnite and 
a silver sulphantimonite. 

The Bethanga ore contains the ordinary minerals of the first 
type of occurrence with the addition of those mentioned below as 
group 6, chalcopyrite and pyrrhotite, in quantities . exceeding the- 
sphalerite and galena (6). The Maldon field gives many 
examples of the addition of the same two minerals, according to- 
the report of Mr. R. A. Moon (10), with the addition of a variety 
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•of other minerals, more especially those usually found near gran- 
itic rocks. Native antimony, stibnite and jamesonite are 
recorded from this field. A number of the rarer minerals here 
■are found in veins separate from those of the ordinary type as 
noticed below. A remarkable variation is found near the great 
vugh of the Eaglehawk Reef, Maldon, the quartz being replaced 
by cacholong or common opal, in which were garnet, amphibole, 
ferrocalcite, arsenopyrite, galena and sphalerite. 

Indication of gold by the minerals of the reef. — The associa- 
tion of richer portions of the reefs with carbonaceous material 
has already been noticed. With regard to the minerals of the 
ireef themselves, it is often difficult to get exact information as to 
their bearing on the gold contents. It remains an open question 
in many cases whether the greater richness in gold is connected 
with the appearance of certain definite minerals or with the 
general increasing complexity of the mixture. An increase in 
the amount of the sulphides is usually accompanied by increased 
gold contents. 

The appearance of sphalerite or galena in a reef of this type is 
always regarded as an indication of probably better grade stone. 
Opinions differ, however, as to which of these is the better, but 
the balance is in favour of the sphalerite. I have only once 
heard of an instance in which this mineral was not regarded 
favourably, and, in this case, the information was not very 
reliable or complete. It should be remembered that this mineral, 
being the lightest of the metallic minerals in this type of ore, is 
less readily saved by the ordinary processes, and its pale and 
lustreless appearance when crushed renders its loss less easily 
detected. At Maldon, according to the report already quoted 
(10), arsenopyrite, sphalerite, and stibnite are regarded as the 
most favourable to good gold. Pyrrhotite according to the 
same authority is good in small quantity, but in larger quantity 
usually bad. Ulrich (1) quotes assays from the wall of the 
Tiverton Reef, Maldon, as giving from material containing 
pyrrhotite, 2 to 10 oz. gold per ton. 

Arsenopyrite seems to be usually more favourable than pyrite. 
A sample of slate from Ballarat East, without quartz, but with 
-crystals of arsenopyrite, gave 3 oz. to the ton, and a roughly con- 
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centrated sample of arsenopyrite from it, 20oz. to the ton. The 
gold, if not in the arsenopyrite, was at least associated with it. 

Mr. H. S. Whitelaw regards chalcopyrite and galena as con- 
stantly present in good gold-bearing stone at Berringa (9). 

The alteration by surface waters of the minerals of these reefs 
gives rise to marcasite (which, however, is easily decomposed), 
melanterite from marcasite, copiapite ; limonite ; orpinient and 
realgar very rarely ; scorodite probably much more often than 
recorded, pharmacosiderite., kaolin, pholerite, epsomite, and other 
minerals. 

2. At St. Arnaud) Percydale, and other localities in the 
Pyrenees there is a great prominence of galena and sphalerite. 
Accompanying this there is, as might be expected, a larger pro- 
portion of silver in the output of the mines. Some parts of the 
ore yield concentrates which have been smelted for lead. The 
difference from the preceding type is the great quantity of these 
minerals which in the ordinary association of minerals are quite 
subordinate. In some samples of these ores the proportion of 
quartz also is comparatively small. The general result of assays 
at Percydale is said to have been that a large amount of galena 
tended to give high silver contents, and a large amount of sphal- 
erite good gold contents in the ore. An assay at the Ballarat 
School of Mines of a sample from St. Arnaud containing galena, 
sphalerite, pyrite and arsenopyrite, with little quartz, gave : 
silver 19oz. 12dwt., gold 2oz. 19dwt. llgr. per ton. From the 
Glendhu Reef, Landsborough, an assay of pyrite is quoted by 
Ulrich (1) as giving : silver 42oz. 9dwt. 14gr., gold loz. 4dwt. 
llgr. The material is quoted as an example of pyrite rich in 
silver. It is not unlikely that it was originally associated with 
galena, and, if so, may be regarded as analogous to an instance 
from the Pinnacles, Barrier Ranges, given by Jaquet (11), where 
a mixture of galena and pyrrhotite had 75 per cent, of its silver 
in the pyrrhotite, though that mineral without galena was poor 
or barren. 

The galena at Buchan, East Gippsland, where it is found 
nearly free from sphalerite, seems to contain very little gold. A 
sample of concentrates from the Buchan Proprietary Mine gave 
55 per cent, lead, silver 2 loz., gold 3dwt. per ton (12). A quartz 
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veinstone from Gelantipy quoted in the same report gave, in dif^ 
ferent samples, up to 71 oz. of silver, but under 4dwt. of gold per 
ton in the highest assay. 

At St. Arnaud bournonite occurs, and in the surface stone 
anglesite, cerussite, pyromorphite, mimetite, embolite and native 
copper. 

3. Auriferous antimony ores. — Stibnite is only found in small 
quantities in the ordinary quartz reef, as in the instances already 
quoted. There are, however, a series of lodes in which it is the 
leading metallic constituent. These are mainly in the Silurian 
area of Central Victoria, as at Costerfield and Ringwood, but they 
are also found in Ordovician rocks, as at Sutton Grange, at 
Dunolly, and between Ooimaidai and Gisborne. In any question 
of their origin, then, no importance could be attached to the 
association with Silurian rocks. Krause mentions that the 
Costerfield ore has given assays as high as 9oz. gold and 80oz. 
silver per ton (5). 

The other minerals found with the stibnite are not many nor 
abundant. Bournonite, cuproplurabite, and chalcostibite ar6 
noticed as rare at Costerfield (1). The few occurrences of schee- 
lite in Victoria are not in association with the antimonial ores, 
though this mineral is found with them at Hillgrove, N.S.W. 

Cervantite is the common alteration product of these ores, but 
kermesite and senarmontite are found in small quantity at a few 
places, and valentinite somewhat more frequently. 

4. Chalcopyrite. — This mineral again is in small quantity in 
the ordinary type, though it frequently appears with increasing 
complexity. At the Thompson River Copper Mine it occurs 
with other copper minerals. A series of assays from this mine 
(13) showed only a trace of gold, and silver only as high as 6oz. 
per ton. It is noteworthy that these ores contain up to 3f per 
cent, nickel. 

While this ore must then be regarded, so far as these assays go, 
as not a gold producer, it will be seen by examples already quoted 
that the addition of chalcopyrite to the minerals of the ordinary 
reef is at least sometimes favourable, though there is nothing to 
show that the increase in gold is derived from the chalcopyrite. 

5. Siderite-chalcbpyrite. — A vein composed mainly of these 
two minerals, with smaller quantities of pyrite, arsenopyrite. 
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galena and stibnite is desciibed by Ulrich as forming a casing in 
a claim on the Eaglebawk Reef, Maldon (1). It assayed 17 per 
cent, copper and 45oz. gold per ton. On occount of the marked 
difference in the gold contents and the mode of occurrence I 
place this separate from the Thompson River ore. It approaches 
most nearly some of the dolomite veins which occur in the first 
group, but differs in the prominence of chalcopyrite. 

6. Pyrrhotitfc chalcopyrite. — The association of these two 
minerals \yith one another is well-known in some important 
copper-mining localities. In Victoria they often occur in the 
quartz reefs, but I find no example of their occurrence in important 
quantity apart from other groups. They appear together as an 
addition to the groups. At Bethanga the addition of these two 
minerals to the minerals of the first group produces an ore in 
which copper is present in important quantity (6). At Maldon 
the two minerals are recorded by Moon more often from the same 
mine than separately (10). At Mt. William, in the Grampians, 
as described below, they occur with the minerals of the next 
group, but the comparison with mineralogically similar occur- 
rences in the Gong Gong granite near Ballarat indicates that they 
may be regarded as independent. At the Gong Gong reservoir 
small quantities of pyrrhotite and chalcopyrite occur in the 
granite of a small quarry, and molybdenite is found in the same 
granite a mile away. 

Evidence is wanting as to th«ir influence on gold contents of 
the ore. At Cobar, N.S.W., these minerals with pyrite form 
the ore worked for copper and carry a little gold, but at a rate which 
would be worthless where these minerals only themselves form a 
small quantity of the ore. 

The localities of these minerals together are mostly near 
granitic rocks, or where the rocks are somewhat altered. Pyrrho- 
tite occurs at Piggoreet ; here also the rocks are more schistose 
than usual in the bedrock of the Ballarat district, but the altera- 
tion cannot be due to the nearest granite area on the surface, as 
it is too far away. It seems more likely to be an outcrop of older 
rocks than usual. 

Pyrrhotite occurs at Castlemaine and at Newstead. These 
also may be not far from granitic rocks. 
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The next three groups are found in or near the granitic rocks. 

7. Molybdenite, usually with pyrite. — At Mclntyre's a quartz 
reef contains these minerals. It is not noticed to be auriferous 
except on the indirect evidence that the alluvial gold of some 
gullies appears to start in its vicinity (14). This reef is 100 feet 
from the ill-defined McEvoy's Reef, from which three masses 
were obtained in close proximity to one another, and weighing 
about 800oz. each. Another reef on Mt. Molidgul contains the 
same two minerals, with the addition of arsenopyrite (14). It 
may be noticed that arsenopyrite is known as an accessory in 
the granite rocks at Morang. 

At the Mt. William goldfield in the Grampians the gold was 
largely derived from the neighbourhood of one or more mineral- 
ised bands in the granodiorite. Part of the so-called alluvial was 
simply decomposed granodiorite in situ, carrying fine gold. This 
led to some remarkable views on the field as to the probable 
course of supposed deep leads. On these mineralised bands the 
quartz was in very thin veins for the most part, but at places 
hollow swellings occurred, lined with quartz crystals of a some- 
what amethystine colour. In the alluvial there were many 
amethyst crystals and quartz crystals with marked zoned 
structure. The miners stated that the distribution of the gold 
was a\)Out that of the amethysts. 8ome of the claims worked 
decomposed seams in the granitic rock and were said to be 
obtaining payable results. The mineralised bands contained, 
with these small quartz veins and on joint plane without quartz, 
molybdenite with a smaller quantity ot pyrite, and in some 
places chalcopyrite and pyrrhotite. Scheelite was also said to 
occur, but I obtained no certain information on this point. 
Though the undecomposed rock canying these minerals was not 
being worked there can be little doubt that a great part of the 
gold at least was derived from such occurrences, as gold was 
being obtained in seams in the partly weathered rock, in 
thoroughly decomposed rock, and in alluvial, of which some of 
the characteristic constituents were clearly derived from such 
bands. 

8. Bismuth minerals. — These were noticed by Ulrich from 
Kingower and elsewhere (1, 2). They occur also at Red bank 
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near Avoca ; among those from this locality there is a little tetra- 
dymite. Bismuth minerals with traces of tellurium occur also at 
Mal]acoota (4) and tetradymite is also recorded from Maldon (4). 
A part of the bismuth at Maldon occurs in the rare mineral 
maldonite (2). Native bismuth, bismuthinite, bismite and 
bismutite are recorded from Maldon. 

9. Wolfram. — In the localities of which I have most detail 
this mineral is associated with one of the preceding groups, but 
it seems best to place it separately. There is no evidence of any 
influence on gold contents, and it would probably be of more 
value for itself if in quantity than for its influence on the gold. 

The following examples show the minerals of the last three 
groups associated with one another. 

Reef on Sandy Creek, Maldon. — Native bismuth, hematite, 
schorl and wolfram. No statement as to gold contents (1). 

Reef on the Nuggetty Range, Maldon. — Quartz, orthoclase, 
schorl, mica, molybdenite, wolfram, scheelite. It is contained in 
granitic rock. Gold is not mentioned (2). Rock crystal and 
cairngorm occur in the cavities. Reefs of this kind are no doubt 
the source of the quartz crystals containing, in different instances, 
molybdenite, scheelite and schorl, which have been found in the 
neighbouring Bradford Lead. 

Superb Reef, Linton, near the granite, contains bismuth, bis- 
muthinite, bismutite, molybdenite, wolfram, besides quartz 
crystals containing schorl, and rutile (5). 

It may be noticed that the supposed columbite at Maldon has 
been shown to be rutile (4), and that Ulrich records titanium 
dioxide from Steiglitz (2). 

10. The material worked for mercury on the Jamieson River 
consists, in samples I have received, of a clay rock with quartz 
veins containing in both cinnabar and mercury. Gold is said to 
be present. Cinnabar is also recorded from near Bullumwaal, 
found in small broken fragments on the surface near a quartz 
reef (4). 

Campbell's Reef, Moyston, is mentioned by Ulrich (2) as con- 
taining strong irregular veins and patches of calcite, sometimes 
with galena and pyrite (2). It would seem most likely that 
these are analogous to the dolomite veins and patches at Ballarat 

3a 
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and other places, and it need not be for this reason separated 
from the first type. 

Manganese oxides are sometimes abundant in the outcrops of 
quartz reefs. A source of this manganese is not always evident. 
In some cases, as at Linton, it may be derived from wolfram. 
Sphalerite may also contribute to it. One analysis of psilomel- 
ane from Maldon showed nearly 3 per cent, cobalt oxide. Rho- 
dochrosite is recorded from Clunes (1). A pink mineral in a 
very thin layer or film is sometimes found at Ballarat, but 
examination showed neither manganese nor cobalt. 

I have in my possession a sample of zinc from Bamganie, said 
to have been obtained in workings in the 80ft. level of one of the 
mines. There was nothing in the circumstances under which I 
obtained it to suggest any doubt as to its genuineness. 

I have attempted this classification of the auriferous deposits 
with a view to arranging the more important parts of our present 
information, and to suggest a basis for more complete and more 
systematic observations in the future. Where old records are 
quoted without any explicit reference they are contained in 
Atkinson's List of Victorian Minerals (3), and in Walcott's 
Additions (4). These papers have greatly facilitated the work 
of this classification. 
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Art. VI. — Catalogue of the Marine Shells of Victoria, 

Part IX.; 
With complete Index to the whole Catalogue. 

By G. B. PRITCHARD and J. H. GATLIFF. 

[Read 14th December, 1905.] 

The present part includes additional notes and references on 
the species already referred to by us, together with corrections 
and alterations, as well as particulars on additional species which 
have been obtained since the publication of the various parts. 
The additional species here dealt with number 58, so that with 
the previous total of 707, our list of Victorian Marine Shells now 
amounts to 765 species. 

An Index to the whole catalogue is appended, giving refer- 
ences to the genera and species, but not to the sub-genera, and 
we have to thank Mr. R. A. Baistow for its compilation. 

We would draw attention to a recent paper by W. H. DalU 
entitled "An Historical and Systematic Review of the Frog 
Shells and Tritons," published by the Smithsonian Institution, 
Volume xlvii., 1904, pp. 114-144, in which he re-classifies the 
shells which we have regarded as being comprised in the family 
Lotoriidae, and refers to some of our species. 







Erkata. 


irt L, p. 238, 


line 


7, read 12 for 11. 


„ I-, P- „ 




8, „ 61 for 62. 


„ I., p. 239, 




5, delete Bay. 


„ L, p. 253, 




14, read p. 65, No. 90,, for p. 32, No. 4 


L, p. 259, 




35, „ adelaidense for adelaidensis. 


I., p. 268, 




28, ,, Ranella for Renella. 


I., p. 280, 




26, „ 1804 for 1880. 


„ IL, p. 185, 




2, „ 12 for 11. 


,» IJ-, P- ». 




3, „ 61 for 60 and 85 for 83. 


„ IL, p. „ 




5, „ 59 for 58. 


III., p. 170, 




2, „ 85 for 83. 
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Part III., p. 170, line 3, read 59 for 58. 

III., p. „ „ 4, „ 78 for 77. 

III., p. „ „ 7, „ 222 for 218. 

III., p. 190, „ 19, ,, Cassis for Car ris. 

III., p. 191, „ 35, „ Abbild for Abh. 

IV., p. 142, „ 20, „ 1899 for 1889. 

IV., p. 149, „ 2, ,, Angas for Angus. 

IV., p. 151, „ 29, 30, read Angas for Angus. 

IV., p. 156, „ 29, read 1887 for 1886. 

v., p. 121, „ 3, „ 22 for 220 and delete a. 

v., p. 125, „ 21, „ Gibbula for Gibulla. 

v., p. 136, ,, 10, „ perspectivus for perspectious. 

VI., p. 197, ,, 31, „ Acmaea for Acainea. 

VIII., p. 236, „ 21, insert Vic. after P.RS. 

VIII., p. 238, „ 35, read Jukes' for Juke's, 

VIII., p. 265, „ 16, „ Shoreham for Stureham. 






MuREX DENUDATus, Perry. 

See part i., p. 253. 

1811. Triplex frondosa, Perry. Conch, pi. 6, f. 1 (non 

Murex frondosus, Lam., 1803). 
1811. Triplex denudata, Perry. Id., pi. 7, f. 2. 
1833. Murex australis, Quoy and Gainiard. Astrolabe 

ZooL, vol. ii., p. 356. 
1902. Murex denudatus, Hedley. P.L.S. N.S.W., p. 26. 
1902. Murex denudatus, Gatliff. V.N., vol. xix., p 76. 
1902. Murex australis, Kesteven. P.L.S. N.S.W., vol. 
xxvi., part 4, pp. 709-711, pi. 35, f. 10, 11. 
Obs. — One of us when recently visiting Paris found that our 
reference to M. awstralis, Poirier, should be p. 65, No. 90, in- 
stead of p. 32, No. 4. 



Murex angasi, Crosse. 

See part i., p. 252. 

1902. Murex angasi, Kesteven. P.L.S. N.S.W., voL 
xxvi., pt. 4, p. 711, pL 36, f. 6, 7. 
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Typhis syringianus, Hedley. 

1902. Typhis arcuatus, Pritchard and Gatliff. P.R.S. 

Vic, vol. X., p. 255. 

1903. Typhis syringianus, Hedley. Mem. Aust. Mus., 

vol. iv., part 6, p. 381, f. 94. 
Obs. — In the paper above referred to Mr. Hedley states that 
our shell is not T. arcuatus, Hinds, which is a South African 
species. 



Trophon brazieri, T. Woods. 

See part i., p. 257. 

1900. Trophon brazieri, Hedley. P.L.S. N.S.W., p. 726, 
f. 23. 



Trophon eburnba, Petterd. 

See part i., p. 258. 

1901. Camtharus eburneus, Tate and May. P.L.S. 
N.S.W., p. 357, f. 1. 
Obs. — In our former remarks on this species, we stated we 
were not satisfied with the generic position in which it was 
placed, and we do not think the classification of Tate and May 
an improvement. The shell measures 16 by 8 mm., is white, 
fragile, and semi-translucent, their figure quoted might lead one 
to take it as representing a larger and more robust form. 



LoTORiUM RUBICUNDA, Perry. 

1811. Septa rubicunda. Perry. Conch., pi. 14, f. 4. 
1898. Lotorium australis, Prit. and Gat. P.R.S. Vic, 

vol. X., p. 262. 
1902. Lotorium rubicunda, Gatliff. V.N., vol. xii, p. 

76. 

lA 
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LoTORiUM KXARATUM, Reeve. 

See part i., p. 265. 

Obs.— Mr. Chas. Hedley, P.L.S. N.S.W., 1902, p. 26, considerB 
that Monoplex cornutus. Perry, Conch., pi. 3, f. 1, represents the 
above species. We do not coincide in this opinion, and Dr. Dall 
in his paper from the Smithsonian Miscellaneous Collections, 
vol. xlvii., p. 123, referring to Perry's figures, states: "One, 
cornutus. Perry, is unidentifiable, certainly not exaratum. Reeve, 
to which it has been referred." 

LoTORiUM SPENGLERI, Chemnitz. 

See part i., pp. 263, 264, 265. 

1902. Tritonium spengleri, Kesteven. P.L.S. N.S.W., 
vol. xxvi., pt. 4, p. 713, pi. 36, f. 8, 9. 

LoTORiUM (Argobuccinum) AUSTRALASIA, Perry. 

See part i., p. 268. 

Lotorium australasia, Perry, displaces L. leucostoma, Lamarck. 

1811. Biplex australasia. Perry. Conch., pi. 4, f. 2, 4. 
1902. Ranella leucostoma, Hedley. P.L.S. N.S.W., vol. 

xxvi., pt. 4, p. 631. 
1902. Gyrineum australasia, Kesteven. Id., pp. 713, 

714, pi. 36, f. 1. 
1902. Lotorium australasia, Gatliff.' V.N., vol. xix.. No. 

5, p. 76. 

Lotorium parkinsonianum, Perry. 

1811. Septa parkinsonia. Perry. Conch., pi. 14, f. 1. 
1842. Triton fusiforme, Kiener. Icon. Coq. Viv., vol. 

xvi., p. 36, pi. 5, f. 2. 
1844. Triton fusiformis. Reeve. Conch. Icon., vol. ii., 

pi. 2, f. 16. 
1881. Triton fusiforme, Tryon. Man. Conch., vol. iii., 

p. 11, pi. 4, f. 22. 
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1902. Tritonium fusiforme, Kesteven. P.L.S. N.S.W., 
vol. xxvi., pt. 4, p. 712, pi. 35, f. 3-5. 

1902. Lotorium parkinsonianum, Gatliff. V.N., vol. 

xix., p. 76. 

1903. Lotorium parkinsonianum, Hedley. Mem. Aust. 

Mus., vol. iv., pt. 6, p. 340. 

Hab.— Caipe Everard (E. 0. Thiele). 

Obs. — This is an interesting addition to our fauna, as showing 
the southern extension of what has hitherto been regarded as a 
New South Wales species, as well as being a living survival of a 
type very abundant in the older Tertiaries of Southern Australia. 

Fusus NOVAEHOLLANDiAB, Reeve. 

See part i., p. 269. 

Obs. — The type of this species is in the National Museum, 
Melbourne. 

Fusus UNDULATUS, Perry. 

1811. Fusus undulatus, Perry. Conch., pi. 54, f. 1. 
1898. Fusus pyrulatus, Pritchard and Gatliff. P.R.S. 

Vic, vol. X., p. 270. 
1902. Fusus undulatus, Gatliff. V.N., vol. xix., p. 76. 

Fasciolaria AUSTRALASIA, Perry. 

1811. Pyrula australasia. Perry. Conch., pi. 54, f. 4. 
1898. Fasciolaria coronata, Pritchard and Gatliff. 

P.RS.Vic, vol. X., p. 271. 
1902. Fasciolaria australasia, Gatliff. V.N., vol. xix., 
p. 76. 
Obs. — Perry's figure represents the form F. fusiformis, 
Valenciennes. 

Latibus clarkei, T. Woods. 

See part i., p. 272. 

1901. Euthria clarkei, Hedley. P.L.S. N.S.W., vol. xxv., 
p. 726, f. 24. 
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1901. Camtharus clarkei, Tate and May. Id., vol. xxvi., 
p. 357. 



SiPHONALiA DILATATA, Quoy and Gairaard. 

See part i., p. 272. 

Obs. — The type of Fusus pastinaca, Reeve, is in the National 
Museum, Melbourne. 

Purpura sertata, Hedley. 

1903. Purpura sertata, Hedley. Mem. Austr. Mus., vol. 
iv., part 6. p. 382, 383, f. 95, 96. 
Hab. — Port Albert (Thos. Worcester). 

Purpura tritoniformis, Blainville. 

1832. Purpura tritoniformis, Blainville. Nouv. Ann. du 

Mus., vol. i., p. 221, pi. 10, f. 10. 
1898. Cominella (Agnewia) tritoniformis, Pritchard and 

Gatliff. P.R.S. Vic, p. 275. 
1902. Piu'pura tritoniformis, Kesteven. P.L.S. N.S.W., 
p. 533-538, pi. 29, f. 2, 3, 5, 7. 
Hab. — Western Port, etc. 

Obs. — Mr. Kesteven in the above paper deals fully with this 
shell, and from evidence given by the embryonic form, the 
radula, and operculum, concludes that it was originally placed by 
Blainville in the genus to which it correctly belongs. 



Genus Truncaria, Adams and Reeve. 

Truncaria australis, Angas. 

1877. Truncaria australis, Angas. P.Z.S. Lond., p. 172, 
pi. 26, f. 5. 
Hab. — Flinders, Western Port ; Port Albert (T. Worcester). 
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VOLUTA ROADKNIGHTAE, McCoy. 

See part i., p. 282. 

1901. Voluta roadknightae, Spencer. P. Mai. S. Lond., 
vol. iv., p. 184. 
Obs. — In our previous reference we erroneously stated that 
the type specimen was obtained at Portland. The shell from 
that locality exhibited in the National Museum is not the type. 
In the reference above given Prof. Spencer states : " The type 
specimen came . from Ninety-mile Beach, on the Vic- 

torian coast . . . though not in the public exhibition was 
still preserved in the National Museum." Both of us have been 
permitted to examine it, and it is beyond doubt the specimen 
described by Prof. McCoy, the measurements and feaitures given 
by him exactly corresponding. 

MiTRA PELLUCIDA, Tate. 

1887. Mitra pellucida, Tate. T.R.S. S.A., vol. ix., p. 63, 
pi. 4, f. 13. 
Hab. — San Remo, Western Port. 
Obs. — A small, white, pellucid species. 

TURRICULA TASMANICA, T. Woods. 

See part ii., p. 188. 

1903. Turricula tasmanica, May. P.R.S. Tas., p. 109, f. 

1, 2. 
Obs. — Mr. May in the paper named " On Tenison Woods' types 

in the Tasmanian Museum, Hobart," gives two figures. Number 

1 he considers the typical form. We ha;ve not found it here. 

Number 2 is on the same card as number 1, and is the form we 

find here. 

Marginella pumilio, Tate and May. 

See part ii., p. 192. 

1876. Marginella minutissima, T. Woods. P.R.S. Tas., 
p. 27 (non Michelin). 
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1901. Marginella pumilio (nom. mut.), Tate and May.- 
P.L.S. N.S.W., p. 363, pi. 26, f. 79. 
Hab. — Brighton (National Museum). Dredged about 7 
fathoms, off Rhyll, Western Port. 

Obs. — One sinistral specimen also dredged in the la«t named 
locality. 

Marginella whani, Pritchard and Gatliff". 

1900. Marginella whani, Pritchard and Gatliff. P.R.S. 
Vic, vol. xiii., part 1, p. 137, pi. 21, f. 5, 6. 
Hab.— Port Fairy (Rev. T. Whan), Carrum Beach, Port Phil- 
lip (Thos. Worcester). 

Marginella pisum, Reeve. 

See part ii., p. 192. 

1865. Marginella pisum, Reeve. Conch. Icon., vol. xv., 
pi. 27, f. 156. 

1877. Marginella (Cryptospira) cypraeoides, T. Woods 

P.R.S. Tas., p. 122 (non Anton, 1839). 

1900. Marginella tenisoni, Pritchard. V.N., p. 55. 
1903. Marginella cypraeoides. May. P.R.S. Tas., p. 

109, f. 3. 

Marginella cymbalum, Tate. 

1878. Marginella cymbalum, Tate. T.R.S. S.A., p. 87. 

1901. Marginella cymbalum, Tate and May. P.L.S. 

N.S.W., p. 364, pi. 26, f. 83. 
Hab. — Port Phillip ; Shoreham, Western Port ; Portland. 

Marginella tridentata, Tate. 

1878. Marginella tridentata, Tate. T.R.S. S.A., p. 87. 
1901. Marginella tridentata., Tate and May. P.L.S. 
N.S.W., p. 363, pi. 26, f. 81. 
Hab. — Port Fairy. 
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Maroinella strangei, Angas. 

1877. Marginella strangei, Angas. P.Z.S. Lond., p. 172, 

pi. 26, f. 8. 
1902. Marginella strangei, Hedley. P.L.S. N.S.W., p. 
18, fig. in text. 
Hab.— Port Fairy (Whan). 



Marginella subbulbosa, Tate. 

1878. Marginella subbulbosa, Tate. T.R.S.S.A., p. 86. 

1902. Marginella subbulbosa, Hedley. P.L.S. N.S.W.,. 

p 18, fig, in text. 

Hab. — Portsea, Port Phillip. 

Obs. — ^Mr. Hedley in the paper above quoted, gives figures of 
the two foregoing species, and states that they are valid, and 
Messrs. Tate and May were wrong in uniting them. 

3Iarginella laevigata, Brazier. 

1876. Marginella lavigatai, Brazier. P.L.S. N.S.W., p. 

225. 
1886. Marginella valida, Watson. ChalL, vol. xv., p. 

267, pi. 16, f. 3. 
1901. Marginella laevigata, Hedley. Records Australian 

Museum, vol. iv., p. 123, pi. 16, f. 5. 

1903. Marginella laevigata, Hedley. Memoirs Australian 

Museum, vol. iv., p. 365, f. 89. 
Hab. — Dredged off Rhyll, Western Port, about 7 fathoms. 



Genus Pseudamycia, Pace, 1902. 

Pseudamycla dermestoidea, Lamarck. 

1822. Buccinum dermestoideum, Lamarck. Anim. S. 

Vert., vol. vii., p. 275. 
1899. Columbella lineolata, Prit chard and Gatliff. 

P.RS.Vic, p. 199. 
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1902. Pseudamycla dermestoidea, Pace. P. Mai. S. 

Lond., p. 254-257, f. 1-10. 

1903. Pseudamycla dermestoidea, Pace. Id., p. 267, 

268. 
Hab. — Portland, Lome, Sorrento (Ocean Beach), Port Phillip, 
Western Port. 

Obs. — In the 1902 paper referred to, Mr. Pace enters fully 
into the history of the confusion regarding this species, which 
in the first instance had the erroneous locality " West Indies " 
attributed to it, from the characters of the radula (of which he 
gives figures), he separates it from the Columbellidae, and 
maJkes the shell the type of the above new genus, which he 
states may be best placed among the Pisaniinae. 



Pseudamycla miltostoma, T. Woods. 

1899. Columbella miltostoma, Pritchard and Gatliff. 

P.R.S. Vic, vol. xi., p. 200. 
1903, Pseudamycla miltostoma, Pace. P. Mai. S. Lond., 
p. 268. 
Hab. — Flinders, San Remo, and dredged off Rhyll, Western 
Port. 

Obs. — Mr. Pace in the paiper above referred to, gives full 
particulars of the appearance of the shell, and the external 
charaicters of the animal. 

Columbella semiconvkxa, Lamarck. 

See part ii., p. 197. 

1902. Columbella semiconvexa, Kesteven. P.L.S. N.S.W., 
vol. xxvii., pt. 1, pp. 5, 6, f. 7. 

Columbella filosa, Angas. 

1867. Aesopus filosus, Angas. P.Z.S. Lond., p. Ill, pi. 
13, f. 6. and p. 195, No. 56. 
Hab. — Dredged off Rhyll, Western Port, about 7 fathoms. 
Obs. — An elongate, spirailly Urate species. 
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COLUMBELLA SMITHI, Angas. 

1867. Columbella lentiginosa, Angas. P.Z.S. Lond.y 

p. 195 (non. Hinds). 
1877. Columbella smithi, Angas. Id., p. 172, pi. 26, 

f. 7. 
1897. Columbella (Anachis) smithi, Kobelt. Conch. 
Cab., p. 255, pi. 34, f. 9. 
Hab. — San Remo, Western Port. 
Obs. — A small species, longitudinally plicate. 

Tere£(ra inconspicua, Pritchard and GatlifF. 

1902. Terebra inconspicua, Pritchard and Gatliff. P.R.S. 

Vic, vol. xiv., part 2, p. 181, pi. 9, f. 2. 

Hab. — Dredged off Rhyll (about 6 fathoms) and San Remo, 
Western Port. 

Obs. — Larger dead specimens have lately been dredged off" 
Rhyll, measuring length 22 mm., greatest breadth, 8.5 mm. 

Terebra fictilis, Hinds. 

1844. Terebra fictilis. Hinds. Thes. Conch., vol. i., p. 

183, pi. 45, f. 109, 110. 
1867. Terebra assimilis, Angais. P.Z.S. Lond., p. 111,. 

pi. 13, f. 8. 
1900. Terebra fictilis, Hedley. P.L.S. N.S.W., p. 509, 

pi. 26, f. 14. 

1903. Terebra fictilis, Hedley. Memoirs Australian 

Museum,, vol. iv., p. 384. 
Hab.— Port Fairy (Rev. T. Whan). Dredged 7 fathoms, off 
Rhyll, Western Port. 

Drillia trailli, Hutton. 

1873. Pleurotoma trailli, Hutton. Cat. N.Z. Moll., 

p. 11. 
1880. Pleurotoma trailli, Hutton. Man. N.Z., Moll., p. 42.^ 
1900. Drillia aiemula, Pritchard and Gatliff. P.R.S, 

Vic, vol. xii., part 2, p. 171. 
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1905. Surcula trailli, Suter. P. Mai. S. Lond., vol. vi., 
p. 201. 
Obs. — Mr. Suter states that the type is in the Colonial 
Museum, Wellington, N.Z., and beyond doubt the same species 
as D. aemula, Angas. Tryon, therefore, is right in his treat- 
ment of the species, but we are still unable to consider that his 
two figures correctly represent the same shell. The form, we 
find, is fadrly depicted on his pi. 12, f. 37, as previously quoted 
by us. 



Mangilia (?) INCERTA, Pritchard and Gatliff". 

1902. Mangilia (?) incerta, Pritchard and Gatliff. P.B.S. 
Vic, vol. xiv., part 2, p. 180, pi. 9, f. 1. 
Hab. — Dredged off llhyll. Western Port. 



Mangilia St. Gallae, T. Woods. 

1877. Mangelia St. Gallae, T. Woods. P.R.S. Tas., p. 

137. 
1901. Mangelia St. Gallae, Tate and May. P.L.S. 
N.S.W., p. 369, pi. 24, f. 33. 
Hab. — Dredged off Rhyll, Western Port. 



CiTHARA KINGENENSIS, Petterd. 

See part iii., p. 176. 

1879. Daphnella kingenensis, Petterd. Jour, of Conch., 

vol. ii., p. 102. 
1900. Cithara, cognata, Pritchard and Gatliff. P.R.S. 

Vic, vol. xii., p. 176. 

Clathurella densrplicata, Dunker. 

Pleurotoma denseplicata, Dunker. Mai. Blat., 
vol. xviii., p. 159. 
1884. Drillia denseplicata, Tryon. Man. Conch., vol. 
vi., p. 203, pi. 11, f. 7. 
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1887. Drillia denseplicata, Kobelt. Conch. Cab., p. 107, 
pi. 23, f. 7 and 9 only. 

1900. Clathurella philomena, Pritchard arid Gatliff, 

P.R.S. Vic, vol. xii., part 2, p. 177. 

Hab. — Dredged Western Port. 

Obs. — This is the elongated form referred to in the former 
part of the Catalogue. Tryon gives the length 13 mm. ; we 
have one measuring 17 mm. When livihg, the shell is suffused 
with a purple tint. 

MiTROMORPHA FLiNDERSi, Pritchard and GatlifF. 

1879. Columbella alba, Petterd. Jour, of Conch., vol. 
ii., p. 104 (non Jeffreys, 1842). 

1897. Columbella (Mitrella) alba, Kobelt. Conch. Cab., 

p. 288. 

1898. Columbella alba, Tate. P.R.S. N.S.W., p. 397. 

1899. Mitromorpha flindersi, Pritchard and Gatliff. 

P.R.S. Vic, p. 104, pi. 8, f. 6. 

1901. Mitromorpha aJba, Tate and May. P.L.S. N.S.W., 

p. 372 and p. 455. 

Hab. — Western Port. 

Obs. — Prof. Tate in the reference above given in a paper on 
the Fauna of the Older Tertiary of Australia does not state 
definitely that he considers C. alba, Petterd, to be a Mitro- 
morpha, but says it has a very close resemblance to M. lirata, 
A. Adams. 

Genus Daphnella, Hinds, 1844. 

Daphnella frag I lis, Reeve. 

1845. Pleurotoma fragilis. Reeve. P.Z.S. Lond., p. 111. 

1845. Pleurotoma fragilis. Reeve. Conch., Icon., vol. i., 

pi. 21, f. 179. 

1846. Pleurotoma lymnaeaeformis. Reeve. Id., pi. 35, 

f. 325. 
1896. Daphnella fragilis, Sowerby. P. Mai., S. Lond., 
p. 26, No. 10. 
Hab. — Dredged off Rhyll, Western Port, about 7 fathoms. 
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Daphnella mimica Sowerby. 

1896. Daphnella (Teres) mimica, Sowerby. P. Mai., S. 
Lond., p. 27, pi. 3, f. 10. 
Hab. — Same as the preceding species. 

Obs. — We also there obtained the variety fusca, described by 
Sowerby in the paper above referred to. 

« 
Daphnella tasmanica, T. Woods. 

1877. Daphnella tasmanica,, T. Woods. P.R.S. Tas., 
p. 138, No. 19. 

1901. Daphnella tasmanica, Hedley. P.L.S. N.S.W., p. 

725, f. 21. 

1902. Daphnella tasmanica, Hedley. Id., p. 700. 
Hab. — Dredged oii' lihyll. Western Port, about 7 fathoms. 



Genus Donovania, Bucq., Dautz., and Dollf., 1883. 

Donovania pbnestrata, Tate and May. 

1900. Donovania fenestrata, Tate and May. T.li.S. S.A., 

p. 94. 

1901. Donovania fenestrata, Tate and May. P.L.S. 

N.S.W., p. 372, pi. 24, f. 36. 
Hab. — Flinders, Western Port. 
Obs. — Type in Hobart Museum. 

CoNUS APLUSTKE, Reeve. 

1843. Conus aplustre. Reeve. P.Z.S. Lond., p. 171. 
1843. Conus aplustre. Reeve. Conch., Icon., vol. i., pi. 

30, f. 170. 
1858. Conus aplustre, Sowerby. Thes. Conch., vol. iii., 

p. 32, pi. 205, f. 448. 
Hab. — San Remo, Western Port (Mrs. A. F. Kenyon). 

Natica shorehami, Pritchard and Gatlift". 

See part iii., p. 195. 

1900. Natica shorehami, Pritchard and Gatiiff, P.R.S. 
Vic, vol. xiii., n. s., pt. 1, p. 131, pi. 20, f. 4. 
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Natica tenisoni, Tate and May. 

1876. Natica nana, T. Woods. P.R.S. Tas., p. 149 (non 

Moller). 
1900. Natica tenisoni, Tate and May. T.R.S. S.A., p. 

94. 
Hab. — Flinders, Western Port. 

Crepidula aculeata, Gmelin. 

1790. Patellai aculeata, Gmelin. Syst., Nat., p. 3693, 

No. 6. 
1822. Crepidula aculeata, Lamarck. Anim., S. Vert., 

vol. vi., p. 25, No. 3. 
1859. Crepidula (Crepipatella) aculeata, Chenu. Man., 

Conch., vol. i., p. 327, f. 2355, 2356. 
1886. Crepidula aculeata, Tryon. Man., Conch., vol. 

viii., p. 129, pi. 39, f. 61-65. 
Hab.— Port Phillip. 



Genus Capulus, Montfort, 1810. 

Capulus violaceus, Angas. 

1857. Caipulus violaceus, Angas. P.Z.S. Lond., p. 114, 

pi. 13, f. 23. 
1867. Capulus violaceus, Angas. Id., p. 212, No. 160. 
1902. Capulus violaceus, Kesteven. P.L.S. N.S.W., p. 

714, pi. 35, f. 7-9. 
Hab. — Ocean Beach, Point Nepean ; dredged about 7 fathoms, 

off Rhyll, Western Port. 

TuRRiTELLA suBSQUAMOSA, Dunker. 

1871. Turritella subsquamosa, Dunker. Mai., Blatt, vol. 

xviii., p. 152. 
1900. Turritella oxyacris, Pritchard and Gatliff. P.R.S. 

Vic, vol. xii., part 2, p. 202. 
1900. Turritella lamellosa, Pritchard and Gatliff. Id., 

p. 203. 
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1903. Turritella subsquamosa, Hedley. Mem. Austr. 
Mus., vol. iv., part 6, p. 347. 
Haib. — Dredged off Rhyll, Western Port. 



Turritella vittata, Hutton. 

1873. Turritella vittata, Hutton. Cat., N.Z.,Moll., p. 

29. 
1880. Turritella vittata, Hutton. Man., N.Z., Moll., p. 

84. 
1900. Turritella carlottae, Prit. and Gat. P.R.S. Vic, 
vol. xii., p. 204. 
Obs. — Mr. Suter sends us examples of T. vittata, Hutton, and 
says it is the same as T. carlottae, Watson. 



Vbrmetus caper at us, Tate and May. 

1900. Thylacodes caperatus, Tate and May. T.R.S. S.A., 

p. 94. 

1901. Thylacodes (?) caperatus, Tate and May. P.L.S. 

N.S.W., p. 377, pi. 23, f. 14. 

1902. Vermetus caperatus, Hedley. Id., p. 19, figures 

in text. 
Hab. — Anglesea. 
Obs. — ^A small brown species, diameter of tube 1 mm. 



ScALA MiNUTULA, Tate and May. 

1900. Scalaria (Acrilla) minutula, Tate and May. 

T.R.S. S.A., vol. xxiv., part 2, p. 95. 

1901. Scalaria minutula, Tate amd May. P.L.S. N.S.W., 

p. 379, pi. 25, f. 41. 
1905. Scala minutula, Hedley. Rec. Aust. Mus., vol. vi., 
p. 52, f. 19. 
Hab. — Portsea, Port Phillip ; Shoreham, Western Port. 
Obs. — A minute brown shell, length given as 2 mm. with 
five spire whorls. We have specimens before us 3.50 mm. in 
length with seven spire whorls. 
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Cbossba cancbllata, T. Woods. 

1878. Crossea cancellata, T. Woods. P.R.S. Tas., p. 122. 

122. 
1882. Delphinula johnstoni, Beddome. Id., p. 31, and 

1883, p. 169. 
1901. Crosseia cancellata, Tate and May. P.L.S- 

N.S.W., p. 380, pi. 23, f. 1. 
Hab. — Dredged off Rhyll, Western Port, about 7 fathoms. 



Genus Lippistes, Montfort, 1810. 
. See part iv., p. 142. 

LiPPISTES BLAINVILLEANUS, Petit. 

% 

1851. Trichotropis blainvilleanus. Petit. Jour, de 

Conch., p. 22, pi. 1, f. 5. 
1877. Trichotropis tricarinata. Brazier. P.L.S. N.S.W., 

vol. i.j p. 312. 
1887. Separatista blainvilleana, Tryon. Man. Conch., 

vol. ix., p. 45, pi. 8, f. 69. 
1899. Trichotropis gabrieli, Pritchard and Gatliff. 

P.R.S. Vic, p. 183, pi. 20, f. 7. 
1899. Separatista blainvilleana, Melvill and Standen. 

J.L.S., vol. xxvii., p. 169. 

1901. Separatista separatista, Hedley. Records Aust^ 

Mus., vol. iv., p. 126, pi. 16, f. 22 (non 
Dillwyn). 

1902. Lippistes separatista, Hedley. P.L.S. N.S.W., 

p. 23, 24 (non Dillwyn). 
Obs. — When jsve described T. gabrieli it was from a single 
specimen, which has only two encircling carinae on the body 
whorl. Other shells have been since dredged in the saime 
locality, and in every instance the body whorl is tricarinate. 
Examination of the type shows that the growth of the penul- 
timate whorl hfis been interfered with, and apparently this 
accounts for its only having two carinae on the body whorl. As 
Lippistes had not been recorded from our Southern waters, we 

2 
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concluded it was new. We are now constrained to regard it as 
an abnormal form of L. blainvilleanus, and are indebted to Mr. 
C. Hedley for the good work in his papers quoted in clearing 
up the difficulties surrounding the genus. Since the publication 
of his paper referred to, he has written to us stating that he 
now considers L. separatista, Dillwyn, distinct from L. blainvil- 
leanus, Petit, amd remarks upon the curious distribution of 
the species. He dredged it in 10 fathoms off the mouth of the 
Batavia River, Gulf of Carpentaria, and in 17-20 fathoms, off 
Masthead Island, Capricorn Group, Queensland. MelviU and 
Standen record it from Flinders' Entrance, near Mer, 20 fathoms, 
but there is no record of its occurring in New South Wades 
or South Australia. 

Caecum amputatum, Hedley. 

1893. Caecum flmputatum, Hedley. P.L.S. N.S.W., p. 
504, fig. in text. 
Hab. — Ocean Beach, Point Nepean. 

Genus Strebloceras, Carpenter, 1858. 
See part iv., p. 144. Caecum, sp. 

Strebloceras cygnicollis, Hedley. 

1904. Strebloceras cygnicollis, Hedley. P.L.S. N.S.W., 
p. 189, pi. 8, f. 12-14. 
Hab.— Port Albert (T. Worcester). 

EULIMA INDISCRKTA, Tate. 

See part iv., p. 145. 

Obs. — Tate, when describing this species in 1898, draws atten 
tion to the fact of E. petterdi, Beddome, being a close ally, and 
reproduces Beddome's original description, showing points of 
difference ; yet subsequently in Tate and May's Tasmanian 
Census we find that E. petterdi, Beddome, though described in 
1883, is subordinated to E. indiscreta, Tate, as a synonym. 
This treatment appears somewhat perplexing. 
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EuLiMA TENisoNi, Tryon. 

See part iv., p. 145. 

1901. Eulima tenisoni, Tate and May. P.L.S. N.S.W., 

p. 380, pi. 25, f. 60, and p. 457. 

Obs. — Messrs. Tate and May state thait Tryon has figured a 

shell (referred to by us previously) that is not T. Woods' 

species; the type of the lajtter is in the Hobart Museum, and 

they have named the shell Tryon has figured, E. tryoni. 

Eulima tryoni, Tate and May. 

1886. Eulima tenisoni, Tryon. Man. Conch., vol. viii., 
non. p. 269, but figure only, 16, pi. 68. 

1900. Eulima tryoni, Tate and May. T.R.S. S.A., vol. 

xxiv., p. 96. 

1901. Eulima tryoni, Tate and May. P.L.S. N.S.W., p. 

381. 
Hab. — ^Victoria (Tate and May). 

Eulima inflata, Tate and May. 

1900. Eulima inflata, Tate and May. T.R.S. S.A., p. 

95. 

1901. Eulima inflata, Tate and May. P.L.S. N.S.W., p. 

381, pi. 25, f. 58. 
Hab. — Parasitic on starflsh dredged off Shoreham, Western 
Port ; (F. E. Gramt), dredged off Rhyll ; St. Kilda Beach, Port 
Phillip; (M. Edith Gatliff). 

Eulima orthopleura, Tate. 

1898. Eulima orthopleura, Tate. T.R.S. S.A., p. 80, pi. 
4, f. 1. 
Hab. — Port Campbell. 

TuRBONiLLA (Ondina) harrissoni, Tate and May. 

1900. Symola harrissoni, Tate and May. P.L.S. S.A., p. 

96. 

1901. Syrnola harrissoni, Tate and May. P.L.S. N.S.W., 

p. 382, pi. 25, f. 54. 
Haib. — PortBea, Port Phillip. 

2a 
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Stylifbr pbttebdi, Tate and May. 

See part iv., p. 146. 

1884. Stylifer robusta, Petterd. Jour, of Concli., p. 
140, No. 22 (non Pease). 

1900. Stylifer petterdi, Tate amd May (nom mut). 

T.R.S. S.A., p. 96. 

1901. Stylifer petterdi, Hedley. P.L.S. N.S.W., p. 729, 

f. 27. 

Stylifer lodderae, Petterd. 

See part iv., p. 147. 

1900. Stylifer lodderae, Hedley. P.L.S. N.S.W., p. 92, 
f. in text. 
Obs. — S. marginata, T. Woods (tJulima), is quoted by Tate 
and May in their Tasmanian Census, p. 381, as replacing the 
above species, with the remark, however, that the specimen, 
presumably the type, is " immature and imperfect." May when 
subsequently dealing with T. Woods' types omits to mention 
S. marginata. 

Odostomia deplexa, Tate and May. 

1900. Odontostomia deplexa, Tate and May. T.S.S. 

S.A., p. 97. 

1901. Odontostomia deplexa, Tate and May. P.L.S. 

N.S.W., p. 383, pi. 25, f. 45. 
Hab. — Flinders, Western Port. 

Odostomia suprasculpta, T. Woods. 

1877. Rissoina suprasculpta, T. Woods. P.R.S. Vic, 
p. 57. 

1900. Odontostomia variams, Tate and May. T.R.S. 

S.A., p. 97. 

1901. Odontostomia suprasculpta, Tate and May. P.L.S. 

N.S.W., p. 383, pi. 25, f. 53, and pi. 26, f. 68. 
Hab.— Portsea, Port Phillip ; dredged off Rhyll, Western Port. 
Obs. — The type is in the National Museum. 
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Odostomia (Pyrgulina) mayii, Tate, var. 

1898. Odontostomia (Pyrgulina), mayii, Tate. T.R.S. 

S.A., vol. xxii., p. 84, pi. 4, f. 6. 
1902. Odontostomia (Pyrgulina) mayii, Tate and May. 
P.L.S. N.S.W., vol. xxvi., p. 383. 
Hab. — Portsea, Port Phillip. 

Obe. — Our shells are rather smaller than the type, and the 
base differs, otherwise they agree fairly well with the descrip- 
tion and figure, so at present we regard it as a variety. 

Genus Oscilla, A. Adams, 1867. 

OsciLLA LiGATA, Angas. 

1877. Oscilla ligata, Angas. P.Z.S. Lond., p. 173, pi 

26, f. 11. 
1877. Parthenia tajsmanica, T. Woods. P.R.S. Tas., 
p. 150 
Hab. — ^Portsea, Port Phillip; San Remo, and dredged off 
Rhyll, Western Port. 

Genus Pseudorissoina, Tate and May, 1900. 

PSEUDORISSOINA TASMANICA, T. Woods. 

1877. Stylifer tasmanica, T. Woods. P.R.S. Tas., p. 152. 

1899. Rissoia tasmanica, Tate. T.R.S. S.A., p. 233. 

1900. Pseudorissoina tasmanica, Tate and May. T.R.S. 

S.A., p. 98. 

1901. Pseudorissoina tasmanica, Tate and May. P.L.S. 

N.S.W., p. 384, pi. 25, f. 55, 56. 
Hab. — Portsea, Port Phillip; Flinders and San Remo, 
Western Port. 

BiTTIUM MINIMUM, T. Woods. 

See part IV., p. 155. 

1878. Bittium minimum, T. Woods. P.R.S. Tas., p. 123. 

1879. Bittium minimum, T. Woods. Id., p. 35. 
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1901. Bittium minimum, Hedley. P.L.S. N.S.W., p, 

722, fig. 20, in text. 
1901. Cerithiopsis minima, Tate and May. Id., p. 385. 
Hab.— Western Port; Port Phillip. 

Cerithiopsis sbmilaevis, T. Woods. 

1877. Bittium semilaevis, T. Woods. P.Il.S.Vic., p. 58. 
Hab. — San Remo, Western Port. 
Obs. — The type is in the National Museum. 



Genus Seila, A. Adams, 1861. 

Seila attbnuta, Hedley. 

1900.— Seila attenuata, Hedley. P.L.S. N.S.W., p. 91, 
pi. 3, f. 9, 9a. 
Hab. — Ocean Beach, Point Nepean. 

Obs. — When describing this species Mr. Hedley remarks that 
it is the first record of this genus occurring in Australia. 

Tbiphora granipera, Brazier. 

1894. Triforis graniferus, Brazier. P.L.S. N.S.W., p, 

173, pi. 19, f. 10. 
1903. Triphora granifera, Hedley. Id., p. 610, pi. 33, 

f. 28, 29. 
Hab. — Flinders, Western Port. 

Triphora labiata, A. Adams. 

1851. Triphoris labiatus, A. Adams. P.Z.S. Lond., p. 

279. 
1867. Triphoris labiatus, Angas. Id., p. 209, No. 138. 
1903. Triphora labiata, Hedley. P.L.S. N.S.W., p. 617, 

pi. 33, f. 42-44. 
Hab. — Shoreham, Western Port. 
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Triphoba cinerea, Hedley. 

1903. Triphora cinerea, Hedley. P.L.S. N.S.W., p. 612, 
pi. 33, f. 36, 37. 
Hab. — Dredged off Rhyll, Western Port. 

Triphora maculosa, Hedley. 

1903. Triphora maculosa, Hedley. P.L.S. N.S.W., p. 
614, pi. 32, f. 32, 33. 
Hab. — Flinders, Shoreham, and San Remo, Western Port. 
Obs. — Mr. Hedley, in the paper above quoted, states that this 
is the same shell as that known as of A. Adams, under the same 
name, but the latter never described it, and it was only a list 
name. He also gives reasons for the adoption of the generic 
name of Triphora instead of Triforis. 

DiALA PICTA, A. Adams. 

1861. Diala piota, A. Adams. A.M.N.H., p. 243, and 
1862, p. 295. 
Hab. — San Remo, Western Port. 



Genus Styliferina, A. Adams, 1860. 

Styliferina, sp. 

Hab. — Dredged off Phillip Island, Western Port, about 7 
fathoms. 



Genus Callomphala, Adams and Angas, 1864. 

Callomphala lucida, Adams and Angas. 

1864. Neritula (Callomphalai) lucida, Adams and Angap. 

P.Z.S.Lond., p. 35, No. 3. 
1899. Teinostoma lucida, Hedley. P.L.S. N.S.W., p. 433, 

f. 5 (3 in text). 
Hab. — Ocean Beach, Point Nepean. 
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Cyclostrema inscriptum, Tate. 

1899. Cyclostremai inscriptum, Tate. T.R.S. S.A., p. 
216, pi. 7, f. 3a, 3b. 
Hab. — ^Portsea, Port Phillip. 

Cyclostrema johnstoni, Beddome. 

1883. Cyclostrema johnstoni, Beddome. P.R.S. Tas., 
p. 168. 

1899. Cyclostrema johnstoni, Tate. T.R.S. S.A., p. 215, 

pi. 7, f. 7a, 7b. 
Hab. — Dredged off Rhyll, Western Port. 

Cyclostrema porcellana, Tate and May. 

1900. Cyclostrema porcellana, Tate and May. T.R.S. 

S.A.p. 101. 

1901. Cyclostrema porcellana, Tate and May. P.L.S. 

N.S.W., p. 397, pi. 27, f. 93. 
Hab. — Flinders, Western Port. 

Cyclostrema angeli, T. Woods. 

See part V., p. 100. 

1900. Cyclostrema angeli, Hedley. P.L.S. N.S.W., p. 
503, pi. 25, f. 14. 
Hab. — Western Port. 

Lodderia minima, T. Woods. 

See part V., p. 101. 

1879. Liotia minima, Petterd. Jour, of Conch., vol. 

ii., p. 88, No. 11. 
1900. Lodderia minima, Hedley. P.L.S. N.S.W., p. 94, 
pL 3, f. 1-3. 
Hab. — Brighton, Port Phillip ; Western Port. 
Obs. — In Petterd's paper above cited he gives Long Bay, 
Tasmamia, as the locality, seemingly of the type, but the type 
flpecimen is, as^ we have stated, in the National Museum, Mel- 
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bourne, and the locality given is Brighton. Hedley has since 
obtained it in Sydney Harbour and in his paper above quoted 
gives a fuller description of it. 

RissoA AGNEWi, T. Woods. 

1877. Rissoa agnewi, T. Woods. P.KS.Tas., p. 152. 
1901. Kissoia agnewi, Tate and May. P.L.S. N.S.W., 
p. 392, pi. 26, f. 70 (this f. is R. layardi 
Petterd). 
1903. Rissoa agnewi. May. P.R.S. Tas., p. 112, f. 10. 
Hab. — Portseaj, Port Phillip. 

Obs. — ^Mr. May in the article last quoted states that the fig. 
No. 70 above referred to represents anotTier species, namely, 
R. layardi, Petterd. 

BiSSOA DUBITABILIS, Tate. 

1884. Rissoa dubia, Petterd. Jour, of Conch., p. 37 

(non Defrance). 
1899. Rissoia dubitabilis, Tate (nom. mut.). T.R.S. 

S.A., p. 232. 
1901. Rissoia dubitabilis, Tate and May. P.L.S. N.S.AV., 

p. 391, pi. 26, f. 71. 
Hab.— Dredged off Rhyll, Western Port. 

Rissoa woodsi, Pritchard and Gatliff*. 

1901. Rissoa woodsi, Pritchard and Gatliff. P.R.S Vic, 

p. 104. 
1903. Rissoa woodsi, May. P.R.S. Tas., p. 112, f. 9. 
Hab. — Western Port ; Port Phillip ; Puebla 
Obs.- — In the paper last referred to, Mr. May agrees with us 
that it is a distinct species, and gives at figure of it. 

Rissoa flammea, Frauenfeld. 

1868. Sabanaea flammea, Frauenfeld. Novara, vol. vi., 

p. 12, pi. 2, f. 18. 
1887. Rissoia (Sabanaea) flammea, Tryon. Man. Conch., 

vol. ix., p. 339, pi. 63, f. 64. 
Hab.— Portsea, Port Phillip. 
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RissOA PBLLUCiDA, Tate and May. 

1900. Rissoia (Nodulus) pellucida, Tate and May. 

T.RS. S.A., p. 100. 

1901. Rissoia pellucida, Tate and May. P.L.S. N.S.W., 

p. 394, pi. 23, f. 8. 
Hab.— Anglesea (T. S. Hall). 

Genus Rissopsis, Garrett, 1873. 

Rissopsis MACCOYi, T. Woods. 

1877. Rissoa (Ceratia) maccoyi, T. Woods. P.R.S., Tas., 
p. 154. 

1900. Rissoa maccoyi, Hedley. P.L.S. N.S.W., p. 505, 

pi. 26, f. 11. 

1901. Rissopsis maccoyi, Tate and May. Id., p. 394. 
Hab. — Flinders, Western Port. 

Obs. — The shell somewhat resembles a Truncatella, but may 
be distinguished from that genus by its spiral sculpture. 

Leptothyba abenacba, Pritchard and Gatliff. 

See part v., p. 117. Leptothyra, n. sp. 

1902. Leptothyra arenacea, Pritchard and Gatliff. 

P.R.S. Vic, vol. xiv. (n.s.), part 2, p. 181, 
pi. 9, f. 3. 
Hab. — Dredged off Phillip Island, Western Port. 

AsTRALlUM FIMBRIATUM, Lamarck. 

See part v., p. 117. 

1822. Trochus fimbriatus, Lamarck. Anim. S. Vert., 

vol. vii., p. 12, No. 8. 
1844. Trochus squamiferus, Koch. Abbild und Besch, 
neuer Conch., pi. 4, f. 9. 
Hab. — Cape Schanck ; Warrnambool. Dredged off Phillip 
Island, Western Port. 

Obs. — Since we previously listed this shell we have obtained 
the date on which Koch described it, and find that Lamarck's 
name has priority. 
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Phasianotbochus carinatus, Perry, 

1811. Bulimus carinatus, Perry. Conch., pi. 30, f. 1. 
1811. Bulimus eximius, Perry. Id., f. 2. 
1902. Phasianotrochus rosea., Pritchard and Gatliff, 
P.K.S., Vic, vol. xix., p. 125. 
Hab. — Western Port, etc. 

Obs. — Our species is undoubtedly the same as that figured 
by Perry. 

Calliostoma hedleyi, Pritchard and GatlifF. 

See part v., p. 136. Calliostoma, n. sp. 

1902. Calliostoma hedleyi, Pritchard and Gatliff. P.K.S. 
Vic, vol. xiv., part 2, p. 182, pi. 9, f. 4. 
Hab. — Western Port, etc. 

ScHiSMOPK BRDDOMRi, Petterd. 

See part vi., p. 181. 

1901. Schismope beddoraei, Tate and May. P.L.S, 
N.S.W., p. 407, pi. 24, f. 24. 
Hab. — Western Port. 
Obs. — This shell is figured for the first time as aibove quoted. 

Schismope pulchra, Petterd. 

See part vi., p. 182. 

1901. Schismope pulchra, Hedley. P.L.S. N.S.W., p. 
726, f. 25. 
Hab. — Western Port. 

Obs. — Mr. Hedley in the text as above referred to gives a 
fiigure of this ornate little species, the dimensions of which are : 
Diameter, 2 mm. ; height, 1 mm. 

Acmaea octobadiata, Hutton. 

1873. Patella octoradiata, Hutton. Cat. N.Z., Moll., p. 
44. 
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1903. Patella perplexa, Pritchard and Gatliflf. P.R.S. 

Vic, vol. XV., p. 194. 

1904. Acmaea octoradiata, Hedley. P.L.S. N.S.W., p. 

188. 

Hab.— Port Phillip. 

Obs. — Prof. Hutton did not include this species in his Manual, 
as he doubted whether it was found in New Zealand, but it has 
recently been obtained there. 



Genus Callistochiton, Carpenter. 

Callistochiton antiquus, Reeve. 

1847. Chiton antiquus. Reeve. Conch. Icon., voL iv., 

pi. 35, sp. 169. 
1892. Callistochiton antiquus, Pilsbry. Maaa. Conch., 

vol. xiv., p. 274, pi. 59, f. 29-35. 
1897. Callistochiton antiquus, Bednall. P. Mai., Soc, 

vol. ii., p. 150. 
Hab. — ^Port Fairy (Rev. J. Whan); Shorehani. 

Chiton calliozona, Pilsbry. 

1894. Chiton (aereus, var.) calliozona, Pilsbry. Nauti- 
lus, vol. viii., p. 55. 
1897. Chiton calliozona, Bednall. P. Mai. S. Loud., vol. 
ii., p. 151, figure in text and pi 12, f. 6 a, 
b, c, d. 
Hab. — Obtained within the mouth of the empty shell of a 
Volute, got off Cape Schanck (R. A. Bastow). 



Cylindrobulla fischeri, Adams and Angas. 

See part vi., p. 217. 

1903. Cylindrobulla fischeri, Hedley. P.L.S. N.S.W. p. 
604, pL 29, f. 8, 9. 
Obs. — This shell is figured for the first time as above quoted. 
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Mactra pura, Deshayes. 

See part vii., pp. 105, 106. 

Obs. — Actual Victorian specimens of this species have been 
compared with Deshayes type in the British Museum by Mr. E, 
A. Smith and one of us, and there is no doubt whatever about 
their identity. 

Tellina kenyoniana, Prit chard and Gatliff. 

See part vii., p. 118. Tellina, n. sp. 

1904. Tellina kenyoniana, Pritchard and Gatliff, P.R.S- 

Vic, vol. xvii., n.s., pt. 1, p. 339, pi. 20, f. 1-4. 
Hab. — Type from Airey's Inlet, odd valves from Rye to 
Portsea, Port Phillip. 

Chione nitida, Quoy and Gaimard. 

1835. Venus nitida, Quoy and Gaimard. Astrolabe, 
Zool, vol. iii., p. 529, pi. 84, f. 13, 15 (in the 
text the figures are wrongly given as 13, 14). 

1903. Chione fumigata, Pritchard and Gatliff. P.R.S. 

Vic, vol. xvi., p. 123. 

1904. Chione nitida, Hedley. P.L.S. N.S.W., p. 194. 
Obs. — We are quite in agreement with Mr. Hedley in his 

treatment of this species, and the fact of its having been pre- 
viously overlooked is easily understood, now that he has called 
attention to the wrong numbering of the figures, and the shell 
is depicted in such a way as to lead one to consider it as being 
concentrically ridged, whereas it is concentrically banded, and 
specimens thus coloured are rarely met with here, as the radial 
colouration is usually more conspicuous, and frequently all dark 
markings are absent or only discernible about umbones. 

Lucina minima, T. Woods. 

See part vii., p. 138, and p. 139. 

1892. Lucina perobliqua, Tate. T.R.S. S.xV., vol. xv.^ 

pt. 2, p. 128, pi. 1, f. 10. 
1903. Lucina minima. May. P.R.S. Tas., p. 114, f. 12* 
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Hab. — Portsea, Port Phillip ; Ocean Beach, Point Nepean. 

Obs. — In the last reference ^ven, Mr. Maystaites that there 
^re two species mounted on the card, one of which he figures 
^s being the type, according to description, of T. Woods' species, 
:and the other one he considers to be L. tatei, Angas. Tate and 
May in their Tasmanian Census united L. minima, and L. tatei. 
The former species had not then been figured. We now agree 
with Mr. May in considering them distinct, but they are very 
similar. May figures a small form, and Tate a very large one. 

LuciNA TATEI, Angas. 

1878. Lucina tatei, Angafi. P.Z.S. Lond., p. 863, pi. 44, 
f. 15. 
Hab. — Coast generally. 

Obs. — The sculpture in this species is somewhat coarser than 
that of L. minima, more especially so in the radial ornament. 



Genus Erycina, Lamarck, 1804. 

Erycina acupuncta, Hedley. 

1902. Erycina acupuncta, Hedley. Mem. Aust. Mus., 
vol. iv., part 5, p. 321, f. 60. 
Hab. — Dredged in about 7 fathoms, Western Port, off Phillip 
Island. 

*Glycimeris striatulabis, Lamarck. 

See part viii., p. 244. 

Obs. — In our previous treatment of this species we included 
P. holosericus, Reeve, as » synonym, ba«ed upon the figure and 
Kiescriptions available to us. In our present examination of 
specimens from New South Wales of P. holosericus, we note a 
•divergence in the minute details of sculpture, from oiu* ordinary 
forms of G. striatularis, which, if constant throughout a series, 
anight be utilised for specific distinction. 
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Mytilus krosus, Lamarck. 

1819. Mytilus erosus, Lamarck. Anim. S. Vert., vol. 

vi., p. 120. 
1904. Mytilus polyodontus, Pritohard and Gart^liff. 

P.R.S. Vic, vol. xvii., pt. 2, p. 248. 
1904. Mytilus erosus, Hedley. P.L.S. N.S.W., vol. xxix., 
pt. 1, p. 200. 
Obs. — In part viii. of our catalogue above quoted, we refer 
to the type of M. polyodontus as being in the British Museum 
collection ; these remarks should have been specified as applying 
to M. menkeanus, Reeve. 



Genus Philipplella, Pfeiffer, 1886. 

Philippiella rubra, Hedley. 

1904. Philippiella rubra, Hedley. P.L.S. N.S.W., p. 
207, pi. 10, f. 44-47. 
Hab. — Dredged about 7 fathoms Western Port, off Phillip 
Island ; Portseai, Port Phillip ; Torquay. 

Philippiella crenatulifera, Tate. 

See part viii., p. 255. 

1904. Philippiella crenatulifera, Hedley. P.L.S. N.S.W., 
p. 208. 
Obs. — As the peculiar protoconch of Philobrya is absent in the 
above shell, Mr. Hedley suggests that it is advisable to place 
it temporarily as a Philippiella. 
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INDEX TO GENERA AND SPECIES. 

To the respective generic and specific names reference is given 
to the volume of the Proc. Royal Soc. of Victoria in which it 
appears, and the page or pages at which they will be found, but 
for further simplification full particulars of the different parts 
published are here appended. 

Part I., P.R.S. Vic, vol. x. (n.s.), pt. 2, May, 1898, 

pp. 236-284. 
vol. xi. (n.s.), pt. 2, Feb., 1899, 

pp. 185-208. 
vol. xii. (n.s.), pt. 2, April, 1900, 

pp. 170-204. 
vol. xiii. (n.s.), pt. 1, Aug. 1900, 

pp. 139-156. 
vol. xiV. (n.s.), pt. 2, April, 1902, 

pp. 85-138. 
vol. XV. (n.s.), pt. 2, Feb., 1903, 

pp. 176-223. 
vol. xvi, (n.s.), pt. 1, "Sept., 1903, 

pp. 96-139. 
vol. xvii. (n.s), pt. 1, Sept. 1904, 

pp. 220-266. 



II., 
III., 
IV., 

v., 

VI., 

VII. , 

VIIL, 



>> 



j> 



j> 



»> 



»j 



j> 



») 







INDEX. 




k 




Vol. 


Page. 




Vol. 


Page, 


Acanthochites 


15 


- 205 


acupuncta (Erycina) 


18 


- 68 


accisa (Turritella) 


12 


- 203 


acuta (Littorina) 


14 


- 90 


achatina (Casmaria) 


12 


- 189 


acuta iTuiTitella) 


12 


• 208 


achatina (Casmaria) 


12 


- 190 


acutissima (Eulima) 


13 


- 146 


achatina (Cassis) 


12 


- 189 


acutissima (Leiostraca) 


13 


- 146 


Aclis 


13 


- 150 


adamsi (Diplodonta) 


17 


. 286 


Acmaea 


15 


- 194 


adamsi (Calliostoma) 


14 


- 186 


Actaeon 


15 


- 211 


adamsi (Mysia) 


17 


- 226 


actinos (Pecten) 


17 


- 265 


adamsi (Sacchia) 


17 


- 286 


aculeata (Crepidula) 


18 


- 53 


adcocki (Mangilia) 


12 


- 176 


aculeata (Patella) 


15 


- 193 


Adelactaeon 


13 


- 148 


aculeata (Patella) 


18 


- 53 


adelaidae (Diloma) 


14 


- 126 


acuminatum (Buccinum) 


11 


- 198 


adelaidae (Trochus) 


14 


- 126 


acuminatus (Cadulus) 


15 


- 222 


adelaidensis (Buccinum) 


10 


- 275 



Index of Marine Shdla of Victoria. 



1 





Koi. 


Page. 




Vol. 


Page. 


adelaidensis (Bioinula) 


10 


' 259 


anatina (Patella) 


15 


' 188 


adelaidensis (Sistrum) 


10 


- 259 


anatinus (£marginula) 


15 


- 186 


Adeorbis 


18 


- 140 


anatinus (Scutus) 


15 


. 188 


aemula (Drillia) 


12 


- 171 


Ancilla 


11 


- 195 


aemula (Drillia) 


18 


- 49 


anemone (Conus) 


12 


- 180 


aemula (Pleurotoma) 


12 


- 171 


angasi (Anatina) 


16 


- 105 


AesopuB 


18 


- 48 


angasi (Buccinum) 


10 


- 274 


africana (Littorina) 


14 


- 90 


angasi (Bullaea) 


15 


- 218 


Agatha 


13 


- 151 


angasi (Carditella) 


17 


- 235 


agnewi (Bissoa) 


18 


- 63 


angasi (Cerithiopsis) 


18 


- 156 


i£diios (Chlamys) 


17 


- 265 


angasi (Cochlodesma) 


16 


- 105 


aktinos (Pecten) 


17 


- 265 


angasi (Columbella) 


11 


- 201 


Alaba 


14 


- 87 


angasi (Drillia) 


12 


- 171 


alatus (Cytherea) 


16 


- 130 


angasi (Gadinia) 


15 


. 222 


alatus (Meretrix) 


16 


- 130 


angasi (Liotia) 


14 


- 102 


alba (Acmaea) 


15 


- 193 


angasi (Lorica) 


15 


- 211 


alba (Columbella) 


18 


- 51 


angasi (Loricella) 


15 


- 211 


alba (Mitromorpha) 


18 


- 51 


angasi (Murex) 


10 


- 252 


albata (Cypraea) 


12 


- 184 


angasi (Murex) 


10 


- 254 


albicans (Haliotis) 


15 


- 178 


angasi (Murex) 


18 


. 40 


albicosta (Modiola) 


17 


- 250 


angasi (Odostomia) 


13 


- 151 


albida (Chama) 


16 


- 137 


angasi (Ostrea) 


17 


- 266 


albida (Chamostrea) 


16 


- 137 


angasi (Periploma) 


16 


- 105 


albida (Chamostrea) 


17 


- 223 


angasi (Phasianella) 


14 


- 114 


albida (Marginella) 


11 


- 192 


angasi (Philine) 


15 


- 218 


albida (Siphonaria) 


15 


- 221 


angasi (Pleurobranchus) 


15 


- 219 


albida (Terebra) 


11 


- 207 


angasi (Rissoina) 


14 


- Ill 


albif uniculata (Pleurotoma) 1 2 


- 176 


angasi (Terebra) 


12 


- 179 


albinella (Peromuioderma) 


16 


- 116 


angasi (Tr if oris) 


14 


- 86 


albinella (Tellina) 


16 


- 116 


angasi (Turbonilla) 


13 


. 149 


albolirata (Cominella) 


10 


- 260 


angasi (Typhis) 


10 


- 252 


albosutura (Cerithiopsis) 


13 


- 155 


angasi (Voluta) 


10 


- 281 


albus (Malleus) 


17 


- 258 


angeli (Clanculus) 


14 


- 122 


aliciae (Meroe) 


16 


- 132 


angeli (Cyclostrema) 


14 


- 100 


aliciae (Sunetta) 


16 


- 132 


angeli (Cyclostrema) 


18 


- 62 


allpoi-ti (Calliostoma) 


14 


- 135 


angeli (Bissoa) 


14 


- 100 


allporti (Trochus) 


14 


- 135 


angeli (Trochus) 


14 


. 122 


aloysii (Clanculus) 


14 


- 121 


anguis (Limax) 


14 


- 114 


aloysii (Trochus) 


14 


- 121 


angulata (Hyalaea) 


10 


- 249 


altemauB (Marginella) 


11 


- 193 


angustata (Cypraea) 


12 


- 183 


altemata (Mangelia) 


12 


- 173 


annulata (Liotia) 


14 


- 97 


alticostata (Patella) 


15 


- 194 


annulus (Cypraea) 


12 


- 187 


alucinans (Mangilia) 


12 


- 175 


anomala (Cronia) 


12 


- 174 


Alvania 


14 


- 107 


anomala (Mangilia) 


12 


. 174 


alveolata (Cominella) 


10 


- 275 


anomala (Murex) 


12 


- 174 


alveolatum (Buccinum) 


10 


- 275 


anomala (Purpura) 


12 


- 174 


amabilis (Cardita) 


17 


- 282 


anomioides (Myochama) 


16 


- 108 


ambigpia (Lucina) 


16 


- 134 


antipodum (Nucula) 


17 


- 237 


Amphidesma 


16 


- Ill 


antiquata (Patella) 


12 


- 197 


am]^ (Natica) 


12 


- 191 


antiquatus (Hipponyx) 


12 


- 197 


amputatum (Caecum) 


18 


- 56 


antiquus (Callistochiton) 


18 


- 60 


Amossium 


17 


- 266 


antiquus (Chiton) 


18 


- 66 


Anapa 


16 


- 112 


apama (Sepia) 


10 


- 244 


Anapella 


16 


- 112 


aphrodinoides (Venus) 


16 


- 127 


Anatina 


16 


- 105 


apicinus (Cantharidus) 


14 


- 127 



72 



Pritchard and Gatliff: 



Vol. Page. 

apicinus (Monodonta) 14 - 127 

apicinus (Phasianotrochus) 14 - 127 

apicinus (TrochUs) 14 - 127 

apiculata (Betusa) 15 - 213 

apiculatus (Utriculus) 15 - 213 

aplustre (Conus) 18 - 52 

Aplysia 15 - 219 

approxima (Bissoa) 14 - 108 

arachis (Bulla) 15 - 214 

arachis (Bullinella) 15 - 214 

arachis (Cylichna) 15 - 214 

arborescens (Modiola^ 17 - 252 

arborescehs (Mytilus) 17 - 252 

arborescens (Perna) 17 - 252 

Area 17-240 

Arcopag^a 16 - 117 

arcuatus (Typhis) 10 - 255 

arcuatus (Typhis) 18 - 41 

ardisiacus (Conus) 12 - 180 

arenacea (Leptothyra) 18-64 

argo (Argonauta) 10 - 243 

Argobuccinum 10 - 267 

Argonauta 10 - 242 

argus (Argobuccinum) 10 - 267 

argus (Lotorium) 10 - 267 

argus (Murex) 10 - 267 

argus (Ranella) 10 - 267 

armillatus (Zizyphinus) 14 - 134 

Artemis 16 - 133 

asbestoides (Acanthochites) 15 - 207 

asbestoides (Chiton) 15 - 207 

aspera (Bicinula) 10 - 261 

asperrimus (Chlamys) 17 - 264 

asperrimus (Ostrea) 17 - 264 

asperrimus (Pecten) 17 - 264 

asperum (Sistrum; 10 - 261 

aspersus (Trochus) 14 - 136 

asperus (Bicinula) 10 - 261 

assimilis (Cantharus) 10 - 274 

assimilis (Loripes) 16 - 139 

assimilis (Terebra) 18 - 49 

aasisi (Trophon) 10 - 257 

Astele 14 - 136 

Astralium 14 - 117 

Ataxoceriihium 13 - 153 

ater (Modiola) 17 - 249 

ater (Mytilus) 17 - 249 

ater (Volsella) 17 - 250 

atkinsoni (Cardita) 17 - 232 

atkinsoni (Cerithiopsis) 13 - 155 

atkinsoni (Columbella) 11 - 204 

atkinsoni (Cylichna) 15 - 214 

atkinsoni (Drillia) 12 - 179 

atkinsoni (Bissoa) 14 - 105 

atkinsoni (Schismope) 15 - 181 



atkinsoni (Scissurella) 
atrata (Nerita) 
atrata (Euchelus) 
atratus (Turbo) 
atropurpurea (Bissoa) 
attenuata (Columbella) 
attenuata (Sella) 
Atys 

augur (Eulima) 
aurantia (Eulima) 
aurata (Bisella) 
auratus (Trochus) 
aurea (Gibbula) 
aureum (Astralium) 
aureus (Fusus) 
aureus (Trochus) 
auriculata (Mylitta) 
aurora (Crassatella) 
aurora (Crassatellites) 
australasia (Biplex) 
australasia (Fasciolaria) 
australasia (Gyrineum) 
australasia (Lotorium) 
australasia (Pyrula) 
australasiae (Barnea) 
australasiae (Pholas) 
australe (Buccinum) 
australe (Cerithium) 
australe (Cyclostrema) 
australe (Lepton) 
australe (Scutum) 
australe (Triton) 
aubtraliae (Yoluta) 
australis (Agatha) 
australis (Amalthea) 
australis (Bela) 
australis (Bulla) 
australis (Cantharus) 
australis (Chlamys) 
australis (Chiton) 
australis (Cirsonella) 
australis (Clavagella) 
australis (Corbula) 
australis (Corbula) 
australis (Cypraea) 
australis (Delphinula) 
australis (Eburna) 
australis (Emarginula) 
australis (Fusus) 
australis (Glycimeris) 
australis (Hipponyx) 
australis (Ishnochition) 
australis (Lampania) 
australis (Lepidoradsia) 
australis (Cingulina) 



r V9% 

15 


M aye. 

- 181 


14 


- 9& 


14 


. 1» 


J4 


. 138 


14 


- UK 


11 


- 201 


18 


- eo 


15 


- -218 


13 


-144 


18 


- 147 


14 


- tt 


14 


- tt 


14 


- m 


14 


- 118 


10 


- 209 


14 


- 118 


17 


- 287 


17 


- 289 


17 


- 289 


18 


- 48 


18 


- 48 


18 


- 48 


18 


- 48 


18 


- 48 


16 


- 96 


16 


- 98 


14 


- Ill 


18 


- 166 


14 


- 99 


17 


- 228 


15 


- 189 


10 


- 268 


10 


- 281 


13 


- 181 


12 


- 196 


12 


- 178 


15 


- 214 


10 


- 274 


17 


- 264 


15 


- 203 


14 


- 99 


16 


- 06 


16 


- 100 


17 


- 220 


12 


- 187 


14 


- 96 


10 


- 276 


15 


- 187 


JO 


- 269 


17 


- 244 


12 


- 198 


15 


- 208 


13 


- 156 


15 


- 203 


14 


- 105 



Index of Marine SheUs of. Victoria. 



73 



australis (Liotia) 
anstralis (Littorina) 
australis (Lophyms) 
australis (Lotorium) 
australis (Lotorium) 
australis (Mactra) 
australis (Mangilia) 
australis (Mitra) 
australis (Modiola) 
australis (Murex) 
australis (Murex) 
australis (Octopus) 
australis (Odostomia) 
australis (Oliva) 
australis (Panopaea) 
australis (Parmophorus) 
australis (Patella) 
australis (Pecten) 
australis ^Pectunculus) 
australis (Perna) 
australis (Phasianella) 
australis (Potamides) 
australis (Pseudoliva) 
australis (Pyramidella) 
australis (Bin^icula) 
australis (Bissoa) 
australis (Sazicava) 
australis (Saxicava) 
australis (Scala) 
Hustralis (Scalaria) 
australis (Sepioteuthis) 
australis (Sigaretus) 
australis (Siliquaria) 
anstralis (Solemya) 
australis (Spirula) 
australis (Strephona) 
australis (Subemarginula) 15 
australis TTeinostoma) 
frastralis (Tenagodes) 
fiutralis (Teredo) 
Wlfltralis (Triton) 
australis TTritonium) 
australis (Trivia) 
awtralis (Trochus) 
awtralis (Truncaria) 
auftraUs (Tugalia) 
australis (Turritella) 
aiutralis (Venus) 
australis (Zemira) 
snstrina (OolumbeUa) 
ausln^uB (Actaeon) 
Austroooohlea 
a^ienlina (Gardita) 
baooata (Monodonta) 
baocatus (Euchelus) 



Vol. 


Page. 


U 


- 96 


14 


- 92 


15 


- 203 


10 


- 262 


18 


- 41 


16 


- 105 


12 


- 173 


11 


- 185 


17 


- 251 


10 


. 253 


18 


- 40 


10 


- 241 


13 


- 151 


11 


- 193 


16 


- 100 


16 


- 188 


12 


- 198 


17 


- 264 


17 


- 244 


17 


- 251 


14 


- Ill 


13 


. 156 


10 


- 277 


13 


- 151 


15 


- 218 


14 


- 107 


16 


- 100 


17 


- 220 


13 


- 142 


13 


. 142 


10 


- 244 


12 


- 195 


12 


- 204 


17 


- 228 


10 


- 244 


11 


- 193 


15 


- 187 


14 


- 99 


12 


- 204 


.16 


- 98 


10 


- 262 


10 


- 262 


12 


- 187 


14 


- 126 


18 


- 44 


15 


- 191 


12 


- 201 


16 


- 124 


10 


- 276 


11 


. 198 


15 


- 211 


14 


- 123 


17 


. 234 


14 


. 136 


14 


- 136 



Vol. 

baccatus (Trochus) 14 

baconi (Natica) 12 

badia (Columbella) 11 

badia (Mitra) 11 

badia (Bissoa) 14 

badius (Cantharidus) 14 

Wdius (Phasianotrochus) 14 

badius (Trochus) 14 

baileyana (Purpura) 10 

balteata (lanthina) 13 

Bankivia 14 

barbata (Crenella) 17 

barbata (Modiolaria) 17 

Barbatia 17 

barbatus (Lithodomus) 17 

Barnea 16 

barthelemyi (Triton) 10 

bassi (Limopsis) 17 

bassi (Lotorium) 10 

bassi (Triton) 10 

Batillaria 13 

beddomei (Gardita) 17 

beddomei (Cbemnitzia) 13 

beddomei (Natica) 12 

beddomei (Pectunculus) 17 

beddomei (Bissoia) 14 

beddomei (Schismope) 15 

beddomei (Schismope) 18 

beddomei (Terebra) 11 

beddomei (Turbonilla) 13 

bednalli (Acanthochites) 15 

bednalli (Chiton) 15 

bednalli (Chlamys) 17 

bednalli (Colubraria) 10 

bednalli (Epidromus) 10 

bednaUi (Pecten) 17 

bednaUi (Triton) 10 

bella (Man^elia) 12 

belcheri (Limopsis) 17 

bellulus (Oantharidus) 14 
bellulus (Phasianotrochus) 14 

bellulus (Trochus) 14 

beraudiana (Drillia) 12 

beraudiana (Pleurotoma) 12 

Bibliography 10 

bicolor (Acus) 11 

bicolor (Clathurella) 12 

bicolor (Cypraea) 12 

bicolor (Natica) 12 

bicolor (Bissoa) 14 

bicolor (Terebra) 11 

biconica (Bicinula) 10 

bifasciata (Elusa) 13 

bifasciata (Pyramidella) 13 

bifasciata (Syrnola) 13 

3a 



Page. 

136 
194 
201 
187 
104 
126 
126 
126 
259 
141 
127 
254 
254 
240 
254 

98 
264 
245 
263 
263 
154 
233 
150 
194 
243 
106 
181 

65 
203 
150 
205 
209 
265 
266 
266 
265 
266 
174 
245 
127 
127 
127 
171 
171 
239 
207 
179 
184 
191 
103 
207 
261 
149 
147 
147 



H 



Pritckard and Gattif: 



bifrons (Ohlamys) 

bifrons (Pecten) 

bilineata (Sepioteuthis) 

Biplex 

bimaculata (Cardita) 

biradiata (Hiatula) 

biradiata (Solen) 

biradiata (Solenotellina) 

biradiata (Soletellina) 

Bittium 

blainvilleana (Separatista) 

blainvilleanus (Lippistes) 

blainYilleanu8(Trichotropis)] 

boakei (Mangelia) 

boscli (Octopus) 

brasilianiis (Planazis) 

brazieri (Euryta) 

brazieri (Fossarina) 

brazieri TLucina) 

brazieri (Murex)' 

brazieri (Tellina) 

brazieri (Terebra) 

brazieri (TrophonJ 

biazieri (Trophon) 

brazilianum (Buccinum) 

brenohleyi (Tornatina) 

brevis (Anatina) 

brevis (Bulla) 

brevis (Haminea) 

brevis (Myodora) 

brevis (Phasianella) 

brevis (Turbonilla) 

broderipii (Columbella) 

brownii (Cleodora) 

bruni (Risella) 

brunnea (Columbella) 

bruniensis (Cyclostrema) 

brunniensis (Skenea) 

brunneus (Stylifer) 

buccinata (Mitra) 

bulimoides (Atlanta) 

bnlimoides (Heterofusus) 

bulimoides (Limacina) 

bulimoides (Phasianella) 

bulimoides (Spinalis) 

Bulimus 

Bulla 

buUata (Lima) 

bullata (Ostrea) 

bullata (Badula) 

BtQlinella 

Cadulus 

Caecum 

caerulescens (Littorina) 

calamus (Acmaea) 



Fol. 


Page. 




Vol. 


P^. 


17 


- 263 


calamus (Patella) 


15 


- IW 


17 


- 268 


Caligula (Creseis) 


10 


- 247 


10 


- 244 


Calliostoma 


14 


- m 


18 


. 42 


CalliBtochiton 


18 


- 66 


17 


- 282 


CaUista 


16 


- 110 


16 


- 114 


calliozona (Chiton) 


18 


- 06 


16 


- 114 


Callochiton 


15 


- 196 


16 


- 114 


Callomphala 


18 


- fil 


16 


- 114 


calyculata (Cardita) 


17 


- m 


13 


- 153 


CAlyculata (Chama) 


17 


- 814 


18 


- 55 


calyculata (Mytilicardia) 


17 


- 2M 


18 


- 55 


Calyptraea 


12 


. 1» 


►18 


- 65 


calyptraeformi8(Calyptraea)12 


- 190 


12 


- 175 


calyptraeformis (Trochita) 


12 


- 100 


10 


- 241 


calyptraeformis (Trochus) 


12 


- 100 


14 


- 87 


canaliculata (Monodonta) 


14 


- 188 


12 


- 179 


Cancellaria 


11 


- 104 


14 


- 94 


cancellata (Crossea) 


18 


- 66 


16 


- 138 


cancellata (Limopsis) 


17 


- 846 


10 


- 253 


Candida (Clypidina) 
Candida (Emarginula) 


15 


- 188 


16 


- 138 


15 


- 188 


11 


- 207 


Cantharidus 


14 


- 180 


10 


- 257 


Cantharus 


10 


- 874 


18 


- 41 


cantharus (Acmaea) 


15 


- 196 


14 


- 87 


cantharus (Patella) 


16 


- 106 


15 


- 212 


caperatum (Cyclostrema) 


14 


- 98 


16 


- 102 


caperatus (Thylacodes) 


18 


64 


15 


- 216 


caperatus (Vermetus) 


18 


• 64 


15 


- 216 


Capulus 


18 


- 68 


16 


- 101 


carbonaria (Mitra) 


11 


- 186 


14 


- 112 


cardioides (Chione) 


16 


- 125 


13 


- 150 


cardioides (Donax) 


16 


- 110 


11 


- 197 


cardioides (Erycina) 


16 


- 185 


10 


- 248 


Cardita 


17 


- 283 


14 


- 93 


Carditella 


17 


. 286 


11 


- 203 


carditoides (Venerupis) 


16 


- 110 


14 


- 99 


carditoides (Venerupis) 


17 


- 281 


14 


- 99 


Cardium 


16 


- 186 


13 


- 147 


carinata (Schismope) 


15 


- 181 


11 


- 186 


carinatus (Bulimus) 


18 


. 66 


10 


- 247 


carinatus (Phasianotrochus)18 


- 66 


10 


- 247 


cariosus (Ischnochiton) 


15 


- 200 


10 


- 247 


CArlottae (Turritella) 


12 


- 204 


14 


- Ill 


carlottae (Turritella) 


IS 


54 


10 


- 247 


carpenter! (Anomaloc*irdia)17 


- 240 


18 


- 65 


carpenter i (Barbatia) 


17 


- 240 


15 


- 214 


Cassis 


12 


- 188 


17 


- 260 


casta (Monoptygma) 


13 


- 148 


17 


- 260 


casta (Odostomia) 


18 


• 148 


17 


- 260 


casta (Pyramidella) 


13 


- 148 


15 


- 214 


casta (Turbonilla) 


13 


- 148 


15 


. 222 


castanea (Crassatella) 


17 


- 280 


13 


- 144 


castanea (Siphonalia) 


10 


- 267 


14 


- 91 


canrena (Natica) 


12 


- 198 


15 


- 197 


Cavolinia 
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cominellaeformis (Colum- 

bella) 11 

communis (lanthina) 13 

compacta (Liotia) 14 

compacta (Nassa) 10 

compressa (Cleodora ) 10 

compta (Cithara) 12 

compta (Daphnella) 12 

compta (Gari) 16 

compta (Psammobia) 16 

comptoni (Cypraea) 12 

comptus (Zizyphinus) 14 

concamerata (Trochus) 14 
concinna (Crosseia) 13 

concinna-casta( Adalactaeon)l 3 
concatenata (Fissurella) 15 
concatenata (Fisurellidaea) 15 
conoatenata(Megatebeiinu9 )1 5 
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16 
17 
17 
17 
15 
14 
12 
14 
14 
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15 
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13 
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concava (Aplysia) 
concentricus (Chiton) 
Condylocardia 
confusa (Modiola) 
oonfusa (Pema) 
conica (Gadinia) 
conica (Monodonta) 
conica (Natica) 
conica (Thalotia) 
conicus (Cantharidus) 
conicus (Trochus) 
conoidea (Acmaea) 
conoideM (Patelloida) 
conoidea (Emarginula) 
consors (Scalaria) 
conspersa (Chaetopleura) 
conspersa (Plaxiphora) 
constricta (Austrocochlea) 
constricta (Monodonta) 
constrictus (Trochus) 
contabulata (Rissoa) 
contabulatum(Cyclostrema)14 - 
contorta (Crepidula) 12 - 

contractus (Chiton) 15 - 

contractus (Ischnochiton) 15 - 
Conus 12 - 

convexua (Parmophorus) 15 - 
cognata (Cithara) 12 - 

Coralliophila 10 - 

Carbula 16 - 

corbuloides (Mactra) 16 - 

cordismei (Murex) 10 - 

cordismei (Turritella) 12 - 

corniformis (Hyalaea) 10 - 

corniformis (Stytiola) 10 - 

comucopiae (Creseis) 10 - 

cornutus (Monoplex) 18 - 
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coronata (Fasciolaria) 10 - 271 

coronata (Fasciolaria) 18-43 

corticalis (Umbrella) 15 - 220 

corticatus (Fusus) 10 - 257 

costata (Acmaea) 15 -^ 194 

costata (Cominella) 10 - 274 

costata (Lottia) 15 - 194 

costata (Patella) 15 - 195 

costatum (Buocinum) 10 - 274 

costularis (Coralliophila) 10 - 254 

costulata (Venus) 16 - 123 

coxi (Eulima) 13 - 146 

coxi (Gibbula) 14 - 132 

coxi (Trochus) 14 - 132 

crassa (Leda) 17 - 238 

crassa (Rissoa) 14 - 110 

crassa (Eissoina) 14 - 110 

Crassatellites 17 - 229 

crassicosta (Cardita) 17 - 233 

crassicosta (Mytilicardia) 17 - 233 

crassilirata (Loripes) 16 - 139 

crassilirata (Lucina) 16 - ^39 

crassina (Clathurella) 12 - 177 

crassus (Mytilus) 17 - 249 

crebriliratus (Fusus) 10 - 269 

creccina (Anatina) 16 - 105 

crenata (Rupellaria) 16 - 121 

crenata (Venerupis) 16 - 120 

crenatulifera (Myrina) 17 - 255 

crenatulifera (Philipiella) 18 - 69 

crenatulifera (Philobrya) 17 - 255 

orenularis (Drillia) 12 - 172 

crenularis (Pleurotoma) 12 - 172 

crenulifera (Turbonilla) 13 - 150 

Crepidula 12 - 200 

cretacea (Hemimactra) 16 - 109 

cretacea (Mactra) 10 - 108 

cretacea (Spisula) 16 - 108 

crispus (Chiton) 15 - 200 

crispus (Ischnochiton) 15 - 200 

crocea (Cerithiopsis) 13 - 155 

crocea (Dosinia) 16 - 133 

crocinus ^Callochiton) 15 - 199 

crocinus (Chiton) 15 - 198 

Crossea 13 - 144 

crotaphis (Stylifer) 13 - 146 

crucis (Acmaea) 15 - 196 

Cryptoplax 15 - 207 

cumingi (Rupellaria) 16 - 121 

cumlngii (Venerupis) 16 - 121 

Ouna 17 - 231 

cuneata (Anapella) 16 - 112 

cuneata (Anapella) 17 - 221 

cuneata (Corbula) 16 - 101 

cuneata (Crassatella) 16 - 112 



cuneata (Crassatella) 17 - tfi 

cuneata (Mesodesma) 16 • 118 

cuneata (Modiolaria) 17 - M 

Cuneus 16-111 

cuspidata (Hyalea) 10-111 

cutaceus (Murez) 10 - HI 

cuticulifera (CylichnaJ 16-211 

cuticulifera (Haminea) 15 - lit 

Cyamium 17 - Ml 

cyeladea (Crassatella^ 17 - M 

cycladiformis (Kellia) 17 - M 

Cyclopecten 17-961 

cyclostoma (Bissoa) 14 - IM 

Cjclostrema 14-96 

cydippe (Dosinia) 16 - 131 

cygnicollis (Strebloceras) 18-56 

cygnorum (Cardium) 16-186 

Cylichna 16 - 814 

CylindrobuUa 16 - 217 

Cymba 10 - 281 

cymbahim (Marginella) 18 - 46 

Cypraea 12-181 

cypraeoides (Marginella) 11 - lltt 

cypraeoides (Marginella) 18-46 

Cytherea 16 - 129 

Daphnella 18 - 51 

declivis (Cypraea) 12 - 184 

declivis (Mitra) 11 - 186 

decorata (Phasianella) 14 - 112 

decoratus (Cantharidus) 14 - 181 

decussata (Arcopagia) 16 - 117 

decussata (Tellina) 16 - 117 

delesserti (Phasianella) 14 - 112 

delicatula (Phasianella) 14 - 112 

delicatula (Scalaria) 13 - 148 

Delphinula 14-96 

delta (Carditella) 17 - 281 

delta (Cuna) 17 - 281 

deltoidalis (TeUina) 16 - 115 

deltoides (Donax) 16 - 118 

deltoides (Donax) 17 - 221 

denseplicata (Clathurella) 18 - 60 

denseplicata (Drillia) 18-50 

denseplicata (Pleurotoma) 18-60 

Dentalium 15 - 222 

denticulata (Erato) 12 - 188 

denticulata (Siphonaria) 15 - 220 

denticulata (Siphonaria) 15 - 221 

denudatus (Murex) 18 - 40 

denudata (Triplex) 18-40 

deplexa (Odostomia) 18 - 68 

depressa (Cleodora) 10 - 260 

depressa (Clio) 10-250 

depressa (Gibbula) 14 - 126 

depressa (Hyalaea) 10 - 612 
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depressa (Mactra) 16 - 107 

dermeBtoidea(Pseudamycla)18 - 47 

dermestoides (Columbella) 11 - 199 

dermestoideum(Buccmiim)18 - 47 

deshayesi (Mylitta) 17 - 227 

deihayesiana (Pythina) 17 - 227 

Diaoria 10 - 251 

Diala 14 - 87 

dictua (Columbella) 11 - 202 

didyma (Natica) 12 - 191 

diemanensis (Oallista) 16 - 130 

diemenense (Mesodesma) 16 - 110 

diemenensis (Cytherea) 16 - 130 

diemenensis (LittoriDa) 14-90 

diemenensis (Patella) 15 - 191 

diemenensis (Bissoa) 14 - 103 

diemenensis (Siphonaria) 15 - 220 

diemenensis (Tellina) 16 - 1]6 

dilatata (Neptunaea) 10 - 273 

dilatata (Siphonalia) 10 - 272 

dilatata (Siphonalia) 18-44 

dUatatus (Fusus) 10 - 273 

dilecta (Cardita) 17 - 233 

dilecta (Emar^nnla) 15 - 186 

Diloma 14-124 

Dione 16 - 131 

Diplodonta 17 - 224 

discoidea (fiiotia) 14 - 98 

discors (CreneUa) 17 - 254 

dlBCors (Modiola) 17 - 253 

disjecta (Chione) 16 - 122 

disjecta (Venus) 16 - 122 

disrupta (Cytherea) 16 - 129 

disrupta (Meretrix) 16 - 129 

divaricata (Naranio) 16 - 122 

divaricatum (Choristodon) 16 - 122 

divergens (Petricola) 16 - 122 

divergens (Venus) 16 - 121 

donaciformis (MyseDa) 17 - 228 

donaciformis (Eochefortia) 17 - 228 

donacioides (Soletellina) 16 - 115 

Donax 16 - 118 

Donovania 18 - 52 

dorbignyi (Bissoina) 14 - 110 

dorbignyana (Rissoa) 14 - 1 10 

Dosinia 16 - 133 

Drillia 12 - 170 

dabia(BU8oa) 18 - 63 

dubia (Thalotia) 14 - 129 

dnbia (Trigonia) 17 - 236 

dubitabilis (iiissoa) 18 - 63 

dubium (Cerithium) 13 - 152 

dunkeri (Clanculus) 14 121 

dimkeri (Fusus) 10 - 270 

dunkeri (Trochus) 14 - 121 
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Dunkeria 14 - 107 

duplex (Octopus) 10 - 241 

ebeneum (Potamides) 13 - 156 

ebeninum (Cerithium) 13 - 156 

ebeninus (Potamides) 13 - 156 

eburnea (Trophon) 10 - 258 

eburnea (Trophon) 18 - 41 

eburneum (Buccinum) 10 - 274 

ebumeum (Lotorium) 10 - 265 

ebumeus (Triton) 10 - 265 

eburneus (Cantharus) 18 - 41 

ecaudata (Uyalaea) 10 - 249 

edax (Nausitora) 16 - 98 

edax (Teredo) 16 - 98 

edithae (Ancilla) 11 - 196 

effosa (Natica) 12 - 194 

Eglisia 14 - 107 

elata (Protomedea) 10 - 245 

elegans (Alvania) 14 - 107 

elegans (Phasianella) 14 - 130 

elegans (Tugalia) 15 - 190 

elegantula (Rissoina) 14 - 110 

elongata (Mesodesma) 16 - 110 

elongatus (Parmophorus) 15 - 188 

elongatus (Scutus) 15 - 189 

eludens (Cerithium) 13 - 152 

Elusa 13 - 149 

emarginata (Emarginula) 15 - 187 

emarginata(Subemarginula)15 - 187 

Emarginula 15 - 186 

emmae (Haliotis) 15 - 179 

endivia (Murex) 10 - 254 

ensicula (Leda) 17 - 239 

ensiformis (Tellina) 16 - 117 

eos (Murex) 10 - 252 

epidermia (Donax) 16 - 118 

epidermia (Donax) 17 - 221 

epidermia (Hiatula) 16 - 114 

epidermia (Latona) 16 - 119 

epidermia (Soletellina) 16 - 114 

Epidromus 10 - 266 

equestris (Calyptraea) 12 - 199 

equestris (Mitrularia) 12 - 198 

equestris (Patella) 12 - 198 

Erato 12 - 188 

erosus (Mytilus) 18 - 69 

erubescens (Turbonilla) 13 - 149 

Erycina 16 - 125 

Erycina 18 - 68 

erycina (Mesodesma) 16 - 110 

erycinaea (Crassatella) 16 - 110 

erycinaea (Crassatella) 17 - 220 

erycinaea (Mesodesma) 16 - 110 

erycinaea (Mesodesma) 17 - 220 

estuarinum (Bittium) 13 - 164 
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Euchelus 
Eulima 
Eulimella 
eumicra (Bulla) 
eumicra (Betusa) 
eumicrus (Utriculus) 
Eunaticina 
Eatropia 

exacuta (Cleodora) 
exaratum (Lotorium) 
exaratum (Lotorium) 
exaratus (Triton) 
excavata (Cancellaria) 
excavata (Cardita) 
excavata (Cytherea) 
excavata (Haliotis) 
excavata (Meroe) 
excavata (Sunetta) 
exigua (Atys) 
exigua (Bulla) 
exigua (lanthina) 
exigua (Roxania) 
exigua (Semele) 
eximius (Bulimus) 
exotica (Venerupis) 
extenuatus (Trochus) 
faba (Tapes) 
fabagella (Tapes) 
falcata (Cleodora) 
fasciata (Area) 
fasciata (Bankivia) 
fasciata (Barbatia) 
fasciata (Dunkeria) 
fasciata (Nassa) 
fasciata (Pbasianella) 
fasciata (Bissoa) 
fasciata (Triforis) 
fasciatum ( Huccinuni) 
fasciatus (Cantharidus) 
fasciatus (Triforis) 
Fasciolaria 
femorata (Hyalaea) 
fenestrata (Chlamys) 
fenestrata (Donovania) 
festiva (Turbonilla) 
fibula (Natica) 
fictilis (Terebra) 
fictilis ('J'erebra) 
filosa (Columbella) 
filosus (Pecten) 
filosus (Aesopus) 
fijiibriata (Oarinidea) 
fimbriata (Cassis) 
fimbriata (Philobrya) 
fimbriatum (Astralium) 
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fimbriatum (Asti*alium) 
fijubriatus (Trochus) 
fischeri (Cylindrobulla) 
fischeri (Cylindrobulla) 
fissirostris (Hyalaea) 
Fissurella 
Fissuridea 

flabellatus (GUycimeris) 
flabellatus (Pectunculus) 
flaccida (Mangilia) 
flagellatus (Clanculus) 
flagellatus (Trochus) 
flamia (Bissoa) 
flammea (Acmaea) 
flammea (Patelloida) 
flammea (Bissoa) 
flammea (Sabanaea) 
flava (Hyalaea) 
flexa (Cleodora) 
flexuosa (Bissiona) 
flexuosa (Bissoa) 
flindersi (Conns) 
flindersi (Marginella) 
flindersi (Mitromorpha) 
flindersi (Mitromorpha) 
flindersi (Purpura) 
flindersi (Trophon) 
floridus (Strombus) 
fluviatilis (JVlactra) 
foliacea (Hipponyx) 
formiciila (Marginella) 
formicula (Marginella) 
Fossarina 

fragilis (Daphnella) 
fragilis (Pleurotoma) 
fragilis (Teredo) 
franciscana (Mitra) 
frondosa (Triplex) 
frondosus (Murex) 
fulgurata (Phasianella) 
fuligineus (Labio) 
fulminata (Phasianella) 
fulmineus (Elenchus) 
fulva (Planaxis) 
fumat*i (Vola) 
fumatus (Pecten) 
fumigatii (Chione) 
f umigata (Chione) 
fumigata (Tapes) 
fuuiculata (Fossarina) 
funic ulata (Minos) 
funiculata (Siplionaria) 
fijsca (Cliemnitzia) 
fusca (Turbonilla) 
fuscozonata (Peristemia) 
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fuBcozonata (Siphonalia) 
fii8CU8 (Pecten) 
fnsifoime (Triton) 
fosiformis ^Bulla) 
fnsiformis (Fasoiolaria) 
fosiformis TScapha) 
fnsiformis (Tomatina) 
fosiformis (Yolota) 
Fosos 

gabrieli (Drillia) 
gabrieli (Trichotropis) 
gabrieli (Trichotropis) 
mdinia 

galactites (Tapes) 
galactites (Venerupis) 
galactites (Yenus) 
gallinola TChione) 
gBllinola (Venos) 
Gari 

Qastrochaena 
gealei TAomaea) 
gealei (Glycymeris) 
geidei (Patella) 
gealei (Pectunculos) 
gegenbaori (Hyalaea) 
Q^ia 

gieorgiana (Avicula) 
gertrodae (Kissoina) 
gertrodis (Kissoina) 
gibbosa (Cavolinia) 

S'bbosa (Hyalaea) 
Ibbola 
glabella (Mesodesma) 
j§flabellom (Mesodesma) 
glabra (Mitra.) 
glabrella TAmphidesma) 
glabreUa (Amphidesma) 
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284 


nana (Natica) 


18 


- 53 


12 - 


173 


nana (Rissella) 


14 


- 93 


12 - 


173 


nanum (Bembicium) 


14 


- 93 


12 - 


180 


nanus (Trochus) 


14 


- 92 


12 - 


197 


Naranio 


16 


- 122 


12 - 


197 


Nassa 


10 


- 278 


12 - 


197 


Natica 


12 


- 190 


12 - 


198 


naticoides (Limacina) 


10 


- 246 


15 - 


196 


Nausitora 


16 


- 97 


12 - 


176 


navicula (Argonauta) 


10 


- 242 
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navicularis (Area) 
neglecta (Purpura) 
nepeanensis (Cyclopecten) 
Nerita 
nigra (Gena) 
nigra (Mitxa) 
nigra (Nerita) 
nigra (Stomatella) 
nigrita (Fissurella) 
nigrita (Fissurellidea) 
nigrita (Megatebennus) 
nigrita (Lucapinella) 
nitens (Rissoa) 
nitida (Bankivia) 
nitida (Chione) 
nitida (Eunaticina) 
nitida (Mesodesma) 
nitida ( Turbonilla) 
nitida (Venus) 
nitida (Venus) 
nivea (Cassis) 
nivea (Rissoina) 
nivosa (Phasianella) 
nobile (Oalliostoma) 
nobilis (Trochus) 
nobilis (Zizyphinus) 
nodoliratus (ClancuLus) 
nodosa (Argonauta) 
novaehollandiae (Chiton) 
novaehollandiae (Conus) 
novaehollandiae (Fusus) 
novaehollandiae (Fusus) 
novaehollandiae (Ishnochi- 

ton) 
novaehollandiae( Vermetus) 
novaezealandiae(Littorina) 
novaezealandiae (Pecten) 
nubeculata (Columbella) 
Nucula 

nux (Columbella) 
nympha (Oliva) 
nympha (Olivella) 
nymphalis (Soletellina) 
Obeliscus 

obesula (Ancillaria) 
obliqua (Nucula) 
obliqua (Scissurella) 
obliquus (Pectunculus) 
oblonga (Ancilla) 
oblonga (Ancillaria) 
oblonga (Bulla) 
oblonga (Lutraria) 
obscui-'um (Buccinum) 
obturamentum (Bamea) 
obturamentum (Pholas) 
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17 


- 240 


obtusa (Ancillaria) 


11 


- 196 


10 


- 260 


obtusa (Hyalaea) 


10 


- 240 


17 


- 265 


obtusa (Mesodesma) 


16 


- Ill 


14 


- 95 


ochroleucus (Clanculus) 


14 


- 123 


15 


- 177 


ocbroleucus (Trochus) 


14 


- 123 


11 


- 186 


octona (Leiopyrga) 


14 


- 128 


14 


- 95 


Octopus 


10 


- 241 


15 


- 177 


octoradiata (Acmaea) 


18 


- 65 


15 


- 183 


octoradiata (Patella) 


18 


- 65 


15 


- 183 


odontis (Diloma) 


14 


- 124 


15 


- 183 


odontis (Monodonta) 


14 


- 126 


15 


- 183 


odontis (Trochus) 


14 


- 124 


14 


- 105 


Odostomia 


13 


- 148 


14 


- 128 


Odostomia 


13 


- 151 


IS 


- 67 


oligostira (Siphonalia) 


10 


- 278 


12 


- 196 


Oliva 


11 


- 198 


16 


- Ill 


olivacea (Rissoa) 


14 


- 108 


13 


- 149 


Olivella 


11 


- 194 


16 


- 129 


Ommatostrephes 


10 


- 243 


18 


- 67 


omicron (Fissurella) 


15 


- 182 


12 


- 189 


onyx (Crepidula) 


12 


- 201 


14 


- 109 


ophione (Ooriocella) 


12 


- 197 


14 


- 113 


ophione (Lamellaria) 


12 


- 197 


14 


- 135 


orbicularis (Pectunculus) 


17 


- 243 


14 


- 135 


orbiornya.na (Vanikoro) 


12 


- 197 


14 


- 135 


orbita (Buccinum) 


10 


- 258 


14 


- 122 


oi-thopleura (Eulima) 


18 


- 57 


10 


- 242 


oryza (Cypraea) 


12 


- 188 


15 


- 204 


oryza (Trivia) 


12 


- 188 


12 


- 180 


oryzata (Argonauta) 


10 


- 242 


]0 


- 269 


Oscilla 


18 


- 59 


18 


- 43 


ossea (Tugalia) 


15 


- 190 






Ostrea 


17 


- 266 


16 


- 204 


ovalina (Mactra) 


16 


- 107 


12 


- 204 


ovalina (Hemimactra) 


16 


- 108 


14 


- 9] 


ovata (Myodora) 


16 


- 108 


17 


- 262 


ovata (Vulsella) 


17 


- 257 


11 


- 202 


ovoidea (Bulla) 


15 


- 216 


17 


- 237 


ovulum (Marginella) 


11 


- 191 


11 


- 201 


oxyacris (Turritella) 


12 


- 202 


11 


- 194 


oxyacris (Turritella) 


18 


- 53 


11 


- 194 


pacifica (Argonauta) 


10 


- 243 


16 


- 114 


pagodula (Alaba) 


14 


- 89 


13 


- 147 


pagodula (Diala) 


14 


- 89 


11 


- 196 


pagodula (Litiopa) 


U 


- 89 


17 


- 238 


paivae (Trophon) 


10 


- 257 


15 


- 181 


paivae (Urosalpinx) 


10 


- 258 


17 


- 244 


pallidum (Cardium) 


16 


- 187 


11 


- 196 


pallidus (Chiton) 


15 


- 201 


11 


- 196 


pallidus (Ischnochiton) 


15 


- 201 


15 


- 215 


palmiferus (Murex) 


10 


- 258 


16 


- 109 


paludinella (Littorina) 


14 


- 92 


10 


- 275 


pandoriformis (Anatina) 


16 


- 102 


16 


- 99 


pandoriformis (Myodora) 


16 


- 102 


16 


- 99 * 


pandoraeformis (Myadora] 


1 16 


- 102 
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Panopaea 16 - 100 

pantherina (Cypraea) 12 - 187 

papilionacea (Ayicula) 17 - 255 

papilionacea (Pteria) 17 - 255 

papilla (Sigaretus) 12 - 196 

papillaris (Scaphella) 10 - 282 

papillaris (Voluta) 10 - 282 

papillosa (Voluta) 10 - 282 

papyracea (Natica) 12 - 191 

}>apyracen8 (NaatUuB) 10 - 243 

pardalis (OUva) 11 - 194 

parkinsonia (Septa) 18-42 

parkinsonianam(Lotorium) 18 - 42 
parmaphoidea (Subemar- 

ginula) 15 - 191 

parmapboidea(Einarginula)15 - 190 

parmaphoridea (Tugalia) 15 - 190 

Parthenia 18 - 59 

parva (Spisula) 16 - 108 

parvula ?Clathurella) 12 - 178 

parviuu (Qnathodon) 16 - 108 

pastinaca (Fusus) 10 - 273 

pastinaca (Fusus) 18 - 44 

Patella 15 - 191 

Patelloida 15 - 195 

paucilamellata(Mercenaria) 16 - J 30 

paucilamellata (Meretrix) 16 - 130 

paulucciae (Modiolaria) 17 - 254 

paulucciae (Crenella) 17 - 254 

paupera (Lucina) 16 - 139 

pauperata (Nassa) 10 - 279 

pauperatum (Buccinum) 10 - 279 

Pecten • 17 - 261 

pectiData (Carditella) 17 - 231 

pectinata (Chama) 17 - 235 

pectinata (Condylocardia) 17 > 231 

pectinata (Trigonia) 17 - 235 

pellucida (Erato) 11 - i93 

pellucida (Mitra) 18 - 45 

pellucida (Bissoa) 18 - 64 

perdix (Phasianella) 14 - 112 

perexigua (Rissoa) 14 - 108 

Periploma 16 - 105 

perobliqua (Lucina) 16 - 139 

perobliqua (Lucina) 18 - 67 

Peronacoderma 16 - 116 

peroni (Gantharidus) 14 - 126 

peronii (Cbione) 16 - 127 

peronii (Trochus) 14 - 126 

peronii (Venus) 16 - 127 

perpleza (Patella) 15 - 194 

perplexa (Patella) 18 - 66 

personatus (Clanculus) 14 - 120 

personatus (Trochus) 14 - 120 

perspectiyus (Eutrochus) 14 - X36 
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petholata (Plaxiphora) 15 - 204 

petholatus (Chiton) 16-204 

petiveriana (Natica) 12 - 192 

Petricola 16 - 121 

Petricola 17 - 221 

petterdi (Acmaea) 15 - 195 

petterdi (Ancilla) 11 - 196 

petterdi (Ancillaria) 11 - 196 

petterdi (Cadulus) 15 - 223 

petterdi (Eulima) 18 - 56 

petterdi (Fossarina) 14 - 94) 

petterdi (Minos) 14 - 94 

petterdi (Murex) 10 - 256 

petterdi (Odostomia) 13 - 151 

petterdi (Rissoa) 14 - 103 

petterdi (Stylifer) 18 - 58 

petterdi (Trophon) 10 - 256 

pfeififeri (Triforis) 14 - 86 

Phasianella 14 - 111 

phasianella (Alaba) 14 « 88 

phasianella (Diala) 14 - 88 

phasianella (Litiopa) 14 - 88 

Phasianotrochus 14 - 125 

Philine 15 - 218 

philippensis (Minolia) 14 - 138 

philippensis (Trochus) 14 - 133 

philippensis (Turritella) 12 - 204 

philippensis (Typhis) 10 - 255 

Pbilippia 13 - 139 

Philippiella 18 - 69 

philippinarum (Scala) 13 - 144 

philippinarum (Scalaria) 13 - 144 

philipineri (Pleurotoma) 12 - 171 

Philobrya 17 - 255 

philomena (Clathurella) 12 - 177 

philomena (Clathurella) 18 - 51 

philomenae (Clanculus) 14 - 121 

philomenae (Trochus) 14 - 121 

Pholas 16 - 98 

Phos 10 - 277 

Phragmorisma 16 - 104 

pica (Mitra) 11 - 188 

picta (Diala) 18 - 61 

picta (Mangpilia) 12 - 173 

picta (Modiola) 17 - 252 

picta (Thalotia) 14 - 129 

picta (Volsella) 17 - 263 

pictum (Bembicium) 14 - 93 

picturata (Bankivia) 14 - 128 

picturata (Leiopyrga) 14 - 128 

picturata (Trochus) 14 - 128 

pictus (Sigaretus) 12 - 196 

pictus (Trochus) 14 - 129 

pictus (Trochus) 14 - 131 

pigra (Planaxis) 14 - 87 



86 



Pritchard and Oatliff: 



pilsbryi (Acanthochites) 
pinguis (Mactra) 
Pinna 

piperita (Cypraea) 
Pisania 
Pisania 

pisum (Marginella) 
placida (Chione) 
placida (Cleodora) 
placida (Venus) 
Placunanomia 
plana (Bisella) 
planatella (Callista) 
planatella (Cytherea) 
planatella (Meretrix) 
Planaxis 

planiliratus (Murex) 
planulatus (Mytilus) 
planum (Bembicium) 
planus (Trochus) 
platessa (Callochiton) 
platessa (Chiton) 
platessa (Lepidopleura) 
Plaxiphora 
plebeius (Clanculus) 
plebeiuB (Trochus) 
Pleurobranch us 
plicata (Eglisia) 
plicata (Bissoa) 
plicata (Eissoina) 
plumbea (Natica) 
pluriannidata (Buccinum) 
pluriannulata (Cominella) 
polita (Mactra) 
polyodontes (Mytilus) 
polyodontus (Mytilus) 
polyodontus (Mytilus) 
poupineli (Calliostoma) 
poupineli (Trochus) 
porcatus (Labio) 
porcellana (Cyclostrema) 
porcellana (Gibbula) 
Potamides 

praecisa (Mesodesma) 
preissiana (Gibbula) 
preissiaua (Minolia) 
preissianus (Trochus) 
pritchardi (Lucapinella) 
problematica (Natica) 
proditor (Bursa) 
producta (Macrochisma) 
producta (Spisula) 
projecta (Condylocardia) 
propinqua (Purpura) 
proxima (Eulima) 
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15 


- 205 


proxima (Natica) 


12 


- 193 


17 


- 221 


Psammobia 


16 


- 113 


17 


- 258 


Psammotaea 


16 


- 118 


12 


- 183 


Pseudoliotia 


14 


- 102 


10 


- 266 


Pseudamycla 


18 


- 47 


10 


- 274 


Pseudorissoina 


18 


- 59 


18 


- 46 


Pteria 


17 


- 255 


16 


- 128 


ptychius (Ischnochiton) 


15 


- 208 


10 


- 248 


puella (Psammobia) 


16 


- 113 


16 


- 128 


pulchella (Avicula) 


17 


- 256 


17 


- 261 


pulchella (Euryta) 


12 


- 179 


14 


- 93 


pulcheUa (Rissoa) 


14 


- 103 


16 


- 130 


pulchellum (Cardium) 


16 


- 136 


16 


- 129 


pulcherrima (Thalotia) 


14 


- 130 


16 


- 129 


pulcherrimus (Cantharidus)14 


- 130 


14 


- 87 


pulcherrimus (Trochus) 


14 


- 130 


10 


- 254 


pulchra (Alaba) 


14 


- 89 


17 


- 246 


pulchra (Crassatella) 


17 


. 230 


14 


- 93 


pulchra (Diala) 


14 


- 89 


14 


- 92 


pulchra (Schismope) 


15 


- 182 


15 


- 198 


pulchra (Schismope) 


18 


- 66 


15 


- 198 


pulchra (Siphonalia) 


12 


- 177 


15 


- 199 


pulchra (Litiopa) 


14 


- 89 


15 


- 204 


pulla (Columbella) 


11 


- 201 


14 


- 122 


pumilio (Marginella) 


18 


- 44 


14 


- 122 


punctata (Diala) 


14 


- 88 


15 


- 219 


punctata (Nerita) 


14 


- 95 


14 


- 107 


punctato-striata (Rissoa) 


13 


- 148 


14 


- 107 


punctulata (Avicula) 


17 


- 256 


14 


- 107 


Puncturella 


15 


- 186 


12 


- 190 


pura (Ischnochiton) 


15 


- 202 


10 


- 275 


pura (Mactra) 


16 


- 105 


10 


- 275 


pura (Mactra) 


.18 


- 67 


16 


- 107 


Purpura 


10 


- 258 


17 


- 248 


purpurascens (Bankivia) 


14 


- 128 


17 


- 248 


purpurea (Cerithiopsis) 


13 


- 155 


18 


- 69 


purpureo-cinctum (Callio- 






14 


- 134 


stoma) 


14 


- 135 


14 


- 134 


pusilla (Mactra) 


16 


- 107 


14 


- 123 


pusilla (Trigonella) 


16 


- 107 


18 


- 62 


pygmaea (Bulla) 


15 


- 214 


14 


- 132 


pygmaea (BuUinella) 


15 


- 214 


13 


- 156 


pygmaea (Cylichna) 


15 


- 214 


16 


- Ill 


pygmaea (Marginella) 


11 


- 191 


14 


- 132 


pyramidale (Bittium) 


13 


- 154 


14 


- 132 


pyramidata (Cleodora) 


10 


- 249 


14 


- 132 


pyramidata (Clio) 


10 


- 248 


15 


- 184 


pyramidata (Hyalaea) 


10 


- 249 


12 


- 192 


Pyramidella 


13 


- 147 


10 


- 267 


Pyrgulina 


18 


- 59 


15 


- 185 


pyrulata (Siphonalia) 


10 


- 270 


16 


- 108 


pyrulatus (Fusus) 


10 


- 270 


17 


- 231 


pyrulatus (Fusus) 


18 


- 43 


10 


- 260 


pyrulatus (Pyrula) 


10 


- 270 


13 


- 144 


pyrum (Cassis) 


12 


- 189 
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pythinoides (Circe) 
pythinoides (Circe) 
quoyi (Cardita) 
quoyi (Drillia) 
quoyi (Pleurotonia) 
quoyi (Surcula) 
quoyi (Triton) 
quoyi (Trochus) 
quoyiana (Vanikoro) 
radians (Axinaea) 
radians (Glycimeris) 
radians (Pectimculus) 
radiata (Marginalia) 
radiatuin (Cardium) 
ram burl (Cantharidus) 
rambiiri (Trochus) 
ranelliformis (Triton) 
rangii (Atlanta) 
Baphitoma 
reticulatum (Sistrum) 
recta (Styliola) 
reeviana (Hyalaea) 
remo (Oonus) 
reticulata (Phasianella) 
reticulata (Pisania) 
reticulata (Purpura) 
reticulata (Bicinula) 
reticulata (Bupellaria) 
Betusa 

rhodostoma (Cerithium) 
rhynchaena (Lutraria) 
ringens (Monodonta) 
Bingicula 
Bisella 
Bissoa 

rissoi (Bissoina) 
Bissoina 
Bissopsis 

roadknightae (Yoluta) 
roadknightae (Voluta) 
roblini (Columbella) 
roboi-ata (Venus) 
robusta (Stylifer) 
robusta (Stylifer) 
Bochefortia 
rosacea (Columbella) 
roaea (Cypraea) 
rosea (Eutropia) 
rosea (Leptothyra) 
rosea (Monilea) 
rosea (Monodonta) 
rosea (Phasianella) 
rosea (Phasianotrochus) 
rosea (Phasianotrochus) 
rosco-punctata (Collonia) 
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16 


- 131 


roseo-punctata (Leptothyra)14 


- 117 


17 


- 222 


rosettae (Mitra) 


11 


- 187 


17 


- 232 


roseus (Trochus) 


14 


- 126 


12 


- 170 


rostellata (Kellia) 


17 


- 225 


12 


- 171 


rostralis (Embolus) 


10 


- 246 


12 


- 171 


rostralis (Spinalis) 


10 


- 245 


10 


- 266 


rostralis (Protomedea) 


10 


- 246 


14 


- 126 


rostrata (Bulla) 


15 


- 213 


12 


- 197 


rostrata (Mactra) 


16 


- 108 


17 


- 243 


rostrata (Volvula) 


16 


- 108 


17 


- 243 


rostrata (Volvulella) 


15 


- 213 


17 


- 243 


rostratus (Mytilus) 


17 


- 247 


10 


- 282 


rosulenta (Cardiff) 


17 


- 232 


16 


- 137 


rotunda (Erycina) 


17 


- 225 


14 


- 131 


rotunda (Kellia) 


17 


- 225 


14 


- 131 


Boxania 


15 


- 213 


10 


- 267 


rubens (Clanculus) 


14 


- 121 


10 


- 246 


rubicunda (Lotorium) 


18 


- 41 


12 


- 179 


rubicunda (Septa) 


18 


- 41 


10 


- 260 


rubidus (Pecten) 


17 


- 265 


10 


- 248 


rubra (Kellia) 


17 


- 226 


10 


- 251 


rubra (Philippielia) 


18 


- 69 


12 


- 180 


rubra (Lasaea) 


17 


- 226 


14 


- 113 


rubrum (Cardium) 


17 


- 226 


10 


- 274 


rubricata (Limopsis) 


17 


- 246 


10 


- 260 


rubroguttata (Clathurella) 12 


- 176 


10 


- 260 


rudis (Vulsella) 


17 


- 258 


16 


- 134 


rudolphii (Tellina) 


16 


- 117 


15 


- 212 


rufescens (Mactra) 


16 


- 106 


13 


- 153 


rufocincta (Nassa) 


10 


- 279 


16 


- 109 


rugosa (Emarginiila) 


15 


- 187 


14 


- 120 


rugosa (Hemitoma) 


15 


- 188 


15 


- 218 


rugosa (Subemarginula) 


15 


- 187 


14 


- 92 


Euma 


12 


- 196 


14 


- 102 


mncinata (Turritella) 


12 


- 203 


14 


- 110 


rutila (Avicula) 


17 


- 256 


14 


- 109 


rutila (Cytherea) 


16 


- 131 


18 


- 64 


rutila (Dione) 


16 


- 131 


10 


- 282 


rutilus (Conus) 


12 


- 181 


18 


- 45 


Sabanaea 


18 


- 63 


11 


- 201 


saccharina (Acmaea) 


15 


- 194 


16 


- 128 


sagittata (Natica) 


12 


- 193 


13 


- 146 


saint-gallae (Mangilia) 


18 


- 50 


18 


- 58 


salebrosa (Bissoa) 


14 


- 102 


17 


- 228 


sanguinea (Phasianella) 


14 


- 112 


11 


- 197 


sanguinolenta (Natica) 


12 


- 190 


12 


- 187 


saturata (Nerit^i) 


14 


- 95 


14 


- 114 


saulii (Calobates) 


16 


- 98 


14 


- 117 


saulii (Nausitora) 


16 


- 97 


14 


- 117 


saulii (Nausitoria) 


16 


- 98 


14 


- 125 


saulii (Teredo) 


16 


- 97 


14 


- 114 


Saxicava 


16 


- 100 


14 


- 125 


Saxicava 
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scabra (Siphonaria) 
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. 117 


scabrilirata (Acmaea) 
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BcabriusciilaB (Euclieliis) 
acabriuscnlus (Ti-ochus) 
Seala. 
Seal aria 

HodariEoi-miB (Turrioula) 
Bcalarina (Cbione) 
Bcalarina (Venus) 
Bcalaris (M\irei) 
Hcalpta (Avicula) 
Bcaphoidea (Limaeina) 
scaphoides (Corbula) 
Sobismope 

schomburijki (Mitra) 
Bchomburgki (Turrioula) 
S<^i8sureUa 
acita {Mitra) 
solateri (Voluta) 
BOuteila (FiBsarella) 
scntella (Fissurtllidea) 
scutellum (Fi^Burelia) 
Scutus 
segrajei (Couub) 
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exa (Columbella) 
exa (Columbella) 
exum (Buccinum) 
oaa (Caaaia) 
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Separatiata 
Eeparatista (Lipplgtes) 
Beparatiata (Separatista) 

Sepioteathia 
aeptiformis (Acmaea) 
Bsptiformia (Tectura) 
Beptiformia (Fatetloida) 
aerutina (Cerithiom) 
Berotinnm ( Ataxoceiitb iun 
settata (Purpural 
Bezdentata (Clatkurella) 
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Bhorehami (Naticat 
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Biderea (Liotia) 
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Art. VII. — New 07' Little-known Victorian Fossils in 
the National Museum^ Melbourne. 

Part VII. — A Nkw Cephalaspid, from the Silurian of 
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Introductory Remarks. 

The subject of the following notes was included in a series of 
fossils collected by W. H. Ferguson from WombAt Creek, and 
submitted to Sir Fredk. McCoy for determination by the Mines 
Department, Melbourne, about April, 1894.^ The occurrence of 
this fish is of very great interest, not only on account of its being the 
oldest recorded vertebrate from Australia, but also that it repre- 
sents a species of the genus Thyestes, which is by far the largest 
yet described. The genus Thyestes (=Auchenaspis, Egerton) has, 
up to the present, been characterized by small-sized species as com- 
pared with the fishes belonging to the allied genus Cephalaspis. 
The specimen now before us vies, in point of size, with the 
majority of the species of the last-named genus. 

1 I have been unable to find any notes or comments with these specimens. 
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DESORIPTION. 

Family CfiPHALASPiDiE. 
Genus Thyesies, Eichwald. 

Thyestes magnificus, sp. nov. 

Specific Characters. — The remains of this fish available for 
description consist of more than two -thirds of the dorsal surface 
of the head shield, together with two and part of a third series 
of Dorso-lateral plates, wliicli are fused to the shield posteriorly. 
The fossil is preserved in a limonitic mudstone, and apparently 
the external layer of the shield and posterior plates is partially 
dissolved away ; but, in spite of this, the surface tubereulations 
are represented in strong relief. The Cornua are wanting, but 
there are indications on the matrix that they were incurved and 
comparatively short. 

Head Shield truncately rounded in front and narrower in that 
region than is usual in the genus. Sides gently rounded and sloping 
outwards, having a shallow inflection near the middle of the 
lateral margins. Border of head shield formed by a strong rim, 
rounded dorsal ly, whilst just within, on the anterior and antero- 
lateral margins, lies a series of short, parallel, oblique bars 
(borders of the marginal cells), cut off by an inner border, 
bounded in turn by a series of tubercles. The inner border of the 
head shield leaves the lateral margins at a distance of about 
13mm. from the middle of the anterior rim, curving sharply 
backwards to meet the inter-orl)ital ridge. 

Surface of Shield (Dorsal), originally more or less convex, but 
now irregular through distortion and slight crushing on the 
right lateral side; covered with numerous somewhat large 
tubercles, each seated in a depressed area, usually hexagonal, the 
sides of which appear to be finely and radiately striate, as in 
certain figured specimens of Cephalaspis lyelli.^ The hexagonal 
tesselation of the shield is best seen in our specimen towards the 
left posterior angle. 



I cf. Affassiz. Poiss. Foss., vol. ii., pi. 12), fl^s. 1,2. 
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It is probable that the tubercles are brought out in stronger 
relief by the removal of part of the external layer of the shield. 
Occasionally the tubercles are hollow at their summits, a charac- 
ter likewise observed in certain species of Cephalaspis.^ A more 
or less divergent and quincuncial arrangement is observable with 
regard to the tubercles, and they appear to radiate from near the 
base of the head shield. There is an obscure areolation of the 
surface of the shield, due to numerous sinuous ridge-like lines; each 
areola enclosing several tubercles. The margins of the post-orbital 
plate are distinctly seen, as well as the inter-obi tal ridge ; the 
latter is tuberculated on the lateral slopes, rough on the summit, 
and crenate in front. Position of eyes apparently indicated by 
a pair of elliptical depressions, situated near the base of the 
inter-orbital ridge, at a distance of about J the length of the 
shield, measured from the front. 

Dorso-lateral scales. — In the known species of Thyestes the 
fused posterior body scales seem to have been contined to a single 
series. In our specimen there appear to be some indications of 
longitudinal junction lines, separating a dorsal and lateral series, 
but the evidence for such is not so clear as to allow one to speak 
positively. The lateral edges of the posterior scales extend almost 
to the base of the cornua. 

The surface ornamentation of the dorsolateral scales is similar 
to that on the head shield but finer, the tubercles being about § 
the diameter of those on the head shield. The margins of the 
dorso-lateral scales are strongly scalloped, and in the present 
specimen do not extend backward so far along the median dorsal 
ridge as in Thyestes verrucosus, Eichwald.^ 

Dimensions (Approximate, on account of some distortion): — 

Length of Head Shield along median line, from 

anterior rim to the crista occipitalis - - - 39mm. 

Width of Head Shield, measured from the widest 

part at the base of the cornua - - - - 88mm. 

Distance of the orbits from the antevior rim of the 

Head Shield, about ------ 16mm. 



1 See "Fishes of the Old Red Sandstone," Powrie and Lankester. Pal. Soc. Mon., 
vol. xxiu., 1870, p. 56, pi. xiii., fig 19a (C. lightbodii). 

2 See Rohon, J. V., "Die obersilurisehen Fische von Oesel I." Mem. Acad. Imp. Sci., 
St. Petersburg, ser. 7, vol. xxxviii., 1892, pi. 1. 
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Approximate length of Post-orbital Valley - - ISmm. 

Greatest longitudinal extent of series of Dorso-lateral 

scales represented in this specimen - - . 14mm. 

Average diameter of tubercles on Head Shield - - 1.5mm. 

Average diameter of tubercles on Dorso-lateral scales 1mm. 

Affinities. — The present species shows certain affinities to the 
three known species of Thyestes, viz., T. verrucosus, Eichwald ; 
T. egertoni, Powrie and Lankester sp.,^ and T. salteri, Egerton, sp.^ 
The outline of the head shield, however, is not so long, propor- 
tionally, in any of the above-named species, our specimen being 
more decidedly narrowed in front. 

The forward position of the occipital crest corresponds most 
nearly with that in T. egertoni and T. salteri, T. verrucosus having 
the crest prolonged far behind the points of the cornua. As 
regards the post-orbital fossa, the border of its plate in T. 
magnificus is regularly pyriform or Florence-flask shaped, rather 
than elongately triangular, as in the r-estored figure of T. 
verrucosus given by Rohon,** whilst in T. egertoni it is apparently 
elliptical. 

Although our specimen is not sufficiently well preserved to 
allow one to speak of the actual form of the cornua, the base of 
the left cornu is so shaped that it seems probable, similarly with 
T. salteri, they were more prolonged than in T. verrucosus, and 
recurved towards the body as in T. egertoni, but were not so 
slender. The tubercles of the head shield are of a uniform size 
in our species ; whilst they are variable in T. verrucosus, and 
comprise both large and small. 

The characters which help to confirm the above described 
species as belonging to the genus Thyestes are : — 

1. The presence of fused posterior dorso-lateral scales. 

2. The general form and outline of the head shield. 

3. The coarsely tuberculated surface of the head shield, and 
posterior body scales, comparable to some extent with that of 
Thyestes verrucosus. 



1 (Auchenaspis egertoni). " Fishes of the Old Red Sandstone." Pal. Soc. Mon., 1870, 
p. 67, pi. xiii., figs. 3-5 ; woodcut 30. 

2 (Auchenaspis salteri), Egerton. Quart. Joum. Oeol. Soc., vol. xiii., 1857, p. 286, pi. ix. 

3 Op. cit, pi. 1, fig. 1. 
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Whilst showing certain characteristics in common with T. ver- 
rucosus, T. egertoni, and T. salteri, the species now named 
T. magnificus -differs in the wide, laterally extended, fused 
posterior elements of the body-covering ; in the extremely 
pronounced tubercular ornament, and the sometimes hollow or 
perforate character of the tubercles ; and in the extraordinarily 
large size of the head-shield as compared with all known examples 
of Thyestes. The width ratio of T. magniiicus is as 2:1 in com- 
parison with the measurements of a specimen of T. verrucosus 
given by Rohon^, and as 4 : 1 compared with a specimen of T. 
egertoni in the collection of the National Museum. 

Occurrence. — This interesting and unique specimen was found 
in tlje Silurian (Yeringian) mudstones of Wombat Creek, a 
tributary of the Mitta Mitta River, N.E. Gippsland. 

At this locality the Silurian rocks rest unconformably on the 
Upper Ordovician slates and sandstones, the slates of the latter 
group containing Climacograptus bicornis, J. Hall, var. longispina, 
T. S. Hall; Dicellograptus elegans, Carruthers; and D. cf. morrisi^ 
Hopk. 

The downward succession of these beds, resting on Ordovician 

strata, is as follows^ : — 

4 Shales and tine-grained sandstone, very fossiliferous — 

with Trilobites, Crinoids, Corals and Brachiopods. (This bed 

in all probability yielded the tish remains^). 

3 Limestone — with Corals and Crinoids. 

2 Thin bed of sandstone, with few fossils — Trilobites^ 
Crinoids, Corals, and Brachiopods. 

1 Breccia and conglomerate — with internal casts of Atrypa 
reticularis. 

From the general facies of the fossiliferous Silurian rocks 
exposed at Wombat Creek, it is highly probable that the several 
beds may all be included in the uppermost or Yeringian series. 

A noteworthy feature, in common with similar Silurian rocks 
of other localities, where the junction of the Silurian and Upper 
Ordovician can be seen, is the absence of the lower, Melbournian^ 



1 Op. supra cit. 

2 See Ferguson, W. H. Monthly Progress Report, No. 3, 1889, p. 17. 
8 Mr. Ferguson has since confirmed this opinion. 
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division ; the rocks overlying the Ordovician being apparently in 
all cases referable to the Yeringian. This affords us unmistak- 
able proof of a remarkable overlap of the upper division of the 
Silurian system in Victoria, the more extensive development of 
the upper beds being a consequence of the gentle subsidence of 
the lower or Melbournian rocks during the deposition of the 
Yeringian mud, sands and shelly accumulations in the sea which 
covered central and eastern Victoria during the later Silurian 
period. 

The uppermost beds of the Yeringian series occurring at 
Lily dale, in the Upper Yarra, near Mount Matlock and at 
Wombat Creek, contain a few genera (as Panenka, Hercynella^ and 
Styliola) which are elsewhere more typical of the I'ocks of 
Lower Devonian age, as, for example, the Lower Helderberg 
series of North America. In regard to the latter, it is some- 
what significant that, whilst the European geologists place the 
L. Helderbergian in the Lower Devonian, the American geologists 
•consider them, together with the Oriskany Sandstone, as the 
topmost beds of the Silurian, on account of their containing a 
large percentage of typical Silurian fossils. Our Yeringian 
beds in Victoria seem to furnish a parallel case, for, although the 
small admixture of Devonian forms has inclined some geologists 
to denominate them as Siluro-Devonian, their general facies 
shows them undoubtt^dly to belong to the highest beds of the 
Silurian. A systematic examination of the Yeringian bivalves, 
which the writer hopes to publish shortly, furnishes further 
support to the above conclusion. 

Judging by the general aspect of the fossils at Wombat Cieek, 
the mudstones of Bed 4 are probably equivalent in part to the 
Ludlow beds of Shropshire, the Upper Oesel Group in Russia, 
and the Waterlime Group (and, possibly, the L. Helderberg 
series) in North America ; whilst the limestone of Bed* 3, includ- 
ing the thick limestone bed at Cave Hill, Lilydale, and the 
lenticular masses of limestone on the Thomson River, contain a 
facies which reminds one of the Wenlock Group in England and 
Scandinavia, and of the Niagara Group of North America. In 
the present imperfect state of our knowledge of the rich Vic- 

1 Thi8(;enu8 also occurs in the Silurian in the Bohemian hasin, hut is typically Devonian. 
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torian Lower Palaeozoic fauna, it is impossible, however, to draw 
any close comparisons between similar faunas elsewhere ; but 
when this lack of knowledge is supplied, the deductions to V>e 
drawn from the data thus afforded, promise, undoubtedly, to be 
full of interest and value to the stratigraphist. 

Associated Fossils at Wombat Creek. — Determinations of a 
series of fossils from Wombat Creek have already been made by 
Mr. R. Etheridge, junr., who recorded the following forms^ : — 

Petraia, sp.; Cystiphyllum (probably); a Cyathophylloid 
coral; Favosites ; Pleurodictyum ; Alveolites; Heliolites ; 
Plasmopora sp. nov. ; (?) Lingula ; Leptaena ; Strophomena ; 
Orthis ; (?) Pentamerus ; Rhynchonella decemplicata ; Atrypa 
reticularis ; Cromus murchisoni, de Kon. ; Phacops. 

From the material collected at Wombat Creek, sent to 
Prof. McCoy, at the National Museum, I have myself made the 
following determinations of Yeringian fossils : — Receptaculites 
fergusoni, Chapm. ; Amplexus sp. ; Favosites sp. nov. ; 
Encrinurus punctatus, Briinnich, sp.; E. murchisoni, de Kon. sp.; 
Rhombopora sp. nov.; Chonetes cresswelli, Chapm.; C. striatella, 
Dalman sp. ; (?) Stropheodonta sp. ; Orthis testudinaria, 
Dalman; Atrypa reticularis, Linn, sp.; Atrypina imbricata. 
Sow. sp. ; Spirifer plicatellus, Linn, sp.; (?) Spirifer sulcatus, 
Hisinger sp.; Cyphaspis sp. nov.; Thyestes magnificus, sp. nov. 



EXPLANATION OF PLATES. 

Plate VII. 
Thyestes magnificus, sp. nov. 

Part of Head-Shield and Dorso-lateral scales. Surface of fossil 
somewhat decorticated. In Silurian (Yeringian) mudstone, 
Wombat Creek, N.E. Gij)psland. Natural size. 

Plate VIII. 

Fig. 1. — Restoration (diagrammatic) of Thyestes magnificus, 

sp. nov. Explanation of lettering : — a.r. : antor- 

1 Prog. Rep., vol. x., 1899, pp. 100,101. 
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bital ridge; c.o.: occipital crest; d.s.: dorso-lateral 
scales; ///.c: marginal cells; o.: probable position 
of orbit ; o.s. : occipital spine ; /.r. .* posterior 
cornu ; p.o.v.: post-orbital valley; r.: rim. 

Eig. 2. — T. magniiicus, sp. nov. Hexagonal markings of Head- 
shield, surrounding tubercles ; seen on left posterior 
region of shield. x 2. 

„ 3. — T. magniiicus, sp. nov. Portion of the left anterior 
margin of shield, above the rounded lobe ; showing 
the form of the marginal cells. x 2. 
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FOR THE YEAR 1904. '•••*': 
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The Council of the Royal Society herewith presents to ther"\ 
Members of the Society the Annual Report and Statement of .• 
Receipts and Expenditure for the year 1904. 

Meetings were held as follows : 

March 10. — Annual Meeting and Election of Officers. Ordin- 
ary Meeting. Exhibits: 1. Moa Feathers, by Professor W. 
Baldwin Spencer. 2. Some curiously-grown shells and casts of 
shells in gypsum, by F, Chapman — on behalf of the Trustees of 
the National Museum. 3. Spinthariscope, by Professor W. 0. 
Kernot. 

April 21 — Special Meeting in conjunction with the Field 
Naturalists' Club, at which the Mueller Medal, awarded by the 
Australasian Association, was formally handed over to Mr. A. W. 
Howitt. 

May 12. — Papers : 1. "Contributions to our knowledge of the 
Anatomy of Notoryctes typlilops," by Dr. Georgina Sweet. 2. 
*' Relations of the Granite and Silurian Rocks of Dandenong," 
by J. M. Sutherland. Exhibits: Two rare Birds of Paradise, 
Pteridophora alberti and Aslaphia nigra (male), by J. A. Kershaw 
—for Trustees of National Museum. 

June 9 — Papers: 1. "The Alternate Current Transformer," 
by Professor T. R. Lyle. 2. "Revision of the Australian 
Aphodiides," by Rev. T. Blackburn. 3. "Tabulated List of 
the Fossil Cheilostomatous Polyzoa in the Victorian Tertiary 
Deposits," by C. M. Maplestone. 4. "The Antiquity of Man in 
Victoria," by Professor J. W. Gregory. 

July 14. — Papers: 1. Catalogue of the Marine Shells of 
Victoria, Part 8," by G. B. Pritchard and J. H. Gatliff. 2. 
^* Contributions to the Palaeontology of the Older Tertiaries of 
Victoria— Gastropoda, Part 2," by G. B. Pritchard. 3. "Ter- 
tiary Fish of Australia, Part 1," by F. Chapman and G. B. 
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PiitchfirS'.-; 4. " New or Little-known Victorian Fossils in the 

National Museum, Melbourne, Part 4 — Some Silurian Ostracoda 
. " • , 

and 'P.hyllopoda," by F. Chapman. 5. " Description of Some 
NeV '/Victorian Mollusca," by G. B. Pritchard and J. H. 

Oa*^. 

August U,— Paper : " The Mount Morgan Goldfield," by E. J. 

IC^ann. Exhibits : 1 . Sections of Wood showing Drought 

' S/egistering, by E. J. Dunn. 2. Fibre-balls from Middleton Beach, 

near Goolwa, South Australia, by J. A. Kershaw — for the 

Trustees of the National Museum. 3. Spear Throwers from 

Cape York and German New Guinea, by H. R. Walcott — for the 

Trustees of the Museum. 4. Palaeospondylus gunni, by F. 

Chapman — for the Trustees of the Museum. 

September 8. — Paper: "A Crab from the Victorian Tertiaries 
(Ommatocarcinus corioensis, Cresswell, sp.), by T. S. Hall. 
Exhibits : 1. Skull of Gilbert Islander, cut by bamboo knife ; also 
Bamboo Knife from New Guinea, by Professor W. Baldwin 
Spencer. 2. Skull of adult Female Australian Aboriginal from 
the Geelong district with clear frontal suture, by Professor 
W. Baldwin Spencer. 3. Teeth and symphysis of lower jaw of 
Diprotodon australis from Lake Calvert, by Biological Depart- 
ment of University. 4. Specimens in illustration of his paper, by 
T. S. Hall. 

October 13. — Papers', 1'. "On Nepharis and other Ant's- nest 
Beetles, taken by J. G. Goudie, at Birchip," by A. M. Lea. 2. 
" Note on the Stony Creek Basin, Daylesford," by T. S. Hart. 
3. " Account of the Separation and Identification of a Kaolin 
Incrustation on Pyrolusite, from Broken Hill," by G. S. Walpole. 

November 10. — Papers : 1. " Polyzoa from Lord Howe Island," 
by C. M. Maplestone. 2. " Notes on the Older Tertiary Fora- 
miniferal Rocks of Santo, New Hebrides," by F. Chapman (with- 
drawn). 3. " On the Occurrence of the Genus Cryptoplax in the 
Victorian Tertiaries," by T. S. Hall. Exhibit : " Volcanic Dust 
gathered from the deck of the * Roddam,' Bay of S. Pierre, 8th 
May, 1902," by F. Chapman. 

December 8. — Mr. G. Sweet delivered a Lecturette, entitled, 
" Recent Geological Changes in the Atoll of Funafuti," illustrated 
by Lantern Slides. 
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During the year two Members, one Country Member, and four 
Associates were elected, and two Members and one Associate 
resigned. 

The " Proceedings " of the Society, New Series, Vol. XVI., 
Pt. 2, and Vol. XVII., Pt. I., were published during the year. 

A deputation of the Council waited on the Chief Secretary 
during the year, to request an increase in the Annual Grant, but 
the Council was disappointed to find that no increase was made. 
The increased size of the volume has meant a larger expenditure, 
and our finances are consequently at a very low ebb. The sum 
which was originally specially collected as a Research and Publi- 
cation Fund, has, during the past few years, become exhausted, 
and unless the Government come to our aid to assist us in pub- 
lishing the results of the investigations of our members, our 
annual volume must be materially diminished in size, and a great 
deal of valuable matter will be lost. A further appeal will be 
made to the Government during the year, when it is hoped that 
the requisite amount will be granted. 

During the year the Library was increased by the addition of 
1112 volumes and parts. The binding is getting still further 
into arrears, and valuable publications, not found elsewhere in 
the State, are in danger of being destroyed. 

It is desirable that the grounds and fencing should be put in 
better order, and the caretaker's cottage is also in urgent need of 
repairs, but the work is at present beyond our metms. 
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Art. I. — On some Victm^ian Marine Mollnsca, New 

SpecieSy and Others little-known. 

By J. H. GATLIFF. 

(With Plates I. and II.). 
[Read 10th May, 1906.] 

The present paper contains descriptions and figures of the 
following species : — 

Daphnella excavata, sp. nov. 
Scala nepeanensis, sp. nov. 
Scala translucida, sp. nov. 
Cyclostrema bastowi, sp. nov. 

Also figures of : — 

Turricula tasmanica, T. Woods. 

Cyclopecten nepeanensis, Pritchard and Gratliff. 

Daphnella excavata, sp. nov. (PI. I., Figs. 1 and 2). 

Shell minute, thin, semi-transparent, of four-and-a-half whorls, 
the protoconch of one-and-a-half whorls appears to be smooth, but 
when examined with a one-and-a-half inch objective, under the 
microscope, it is densely spirally striate. The adult whorls are 
longitudinally costate, costae numbering eleven on the body 
whorl and extending to the shoulder where they slightly project 
over the suture, which is excavated. Spirally ridged, ridges 
becoming somewhat nodulous when crossing the costae. Sinus 
large and deep, lip sharp. Colour pale brownish-yellow. 

Dimensions of type. — Length, 1.7 mm.; breadth, 1 mm. 

Locality. — Portsea, Port Phillip, in shell sand. 

Type in my collection. 

Scala nepeanesis, sp. nov. (PI. I., Fig. 5). 

Shell minute, semi-translucent, apex of one-and-a-half smooth 
whorls, followed by three-and-a-half convex whorls, rapidly 
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increasing in size, which are crossed by numerous erect ribs, 
numbering about sixteen on the penultimate whorl, with many 
equidistant spiral threads, causing aculeations where they cross 
the ribs. White. Suture impressed. Slightly umbilicated. 
ApeHure circular. 

Dimensions of Type. — Length, 1.5 mm.; breadth, .85 mm. 

Locality. — Found in shell sand, Ocean Beach, Point Nepean. 

Observations. — This small shell in form recalls S. lyrata, 
Sowerby. 

Type in my collection. 



Scala translucida, sp. nov. (PI. I., Figs. 3 and 4). 

Shell small, fairly solid, of eight convex whorls, apex blunt and 
rounded, protoconch of about one-and-a-half smooth whorls, ribs 
crossing the whorls are then gradually developed, on the pen- 
ultimate whorl they number fifteen, and are strong and rounded ; 
one or more of these is stouter than the others on the later 
whorls, probably marking stages of growth ; the space between 
the ribs is densely spirally striate ; the ribs do not extend across 
the whole of the body whorl, the base from the junction of the 
lip on the columella round to the centre of the outer lip being 
smooth, with the exception of a slight ridge crossing it and being 
a continuation of the stout rib ; suture well-defined, aperture 
circular, lip thickened. 

White, semi-translucent, with two very pale brown spots, one 
on the upper portion of the first rib, and the other on the 
eleventh rib. 

Dimensions of Type. — Length, 5 mm.; breadth, 2 mm. 

Locality. — Found in shell sand at Portsea, Port Phillip. 

Observations. — The shell most closely approaching this hitherto 
recorded from our shores is S. (Acrilla) minutula, Tate and May. 
Mr. Hedley kindly compared it with S. morchi, Angas, and 
states that it is not that species. Sixteen other specimens were 
obtained immature. The type is somewhat worn, and a living 
shell might show the spiral striation on the ribs. 

Type in my collection. 
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Cyclostrema bastowi, sp. nov. (PI. II., Figs. 8-10), 

Shell minute, discoidal ; white. Spire sunken. Whorls four, 
suture linear. Rather widely and perspectively urabilicated. 
Upper surface : the periphery is roundedly carinate, and, under 
the lens, densely transversely striate ; the carination starts from 
the protoconch and continues to the lip ; inside of this carination 
is a raised continuous ridge of closely compacted spirally elong- 
ated granules. Side : bicarinate, with a jflat groove between. 
Base: carinated similarly to the surface; inside the carination 
the closely compacted granules are more elongate and continue 
down the umbilicus. Outer lip thin. 

Dimensions of type. — Greatest diameter, 0.9 mm.; height, 
0.35 mm. 

Locality. — Dredged in about 9 fathoms between Phillip and 
French Islands, Western Port. 

Observations. — This little shell shows a very decided form of 
sculpture, and reminds one of a Solarium. I have much pleasure 
in naming it after Mr. R. A. Bastow, who has skilfully drawn it 
and the other species named in this paper. 

Type in my collection. 



Turricula tasmanica, T. Woods. (PI. II., Figs. 6 and 7). 

Referring to vol. xviii., p. 45, of these Proceedings, it is stated 
there that what was considered to be the typical form had not 
been found here. Since then whilst dredging in Western Port, 
between Phillip and French Islands, in about ten fathoms, 
Mr. C. J. Gabriel and I obtained four living and one dead shells, 
and upon submitting one to Mr. W. L. M^ of Tasmania, he 
informed me that he considered it to be the above species, but 
diflFering from the type in some minor details. As it does not 
quite agree with his figure of what he considers to be the type, a 
figure is now given of one of those we obtained, so that it may 
enable future collectors to identify it. The dimensions of the 
specimen figured are : length, 13 ; breadth, 5.5 mm. 
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Cyclopecten nepeanensis, Pritchard and Gatliff. 

(PI. II., Fig. 11). 

As the photographic figure given with the original description^ 
is not altogether satisfactory, Mr. R. A. Bastow lias kindly 
drawn the shell with the aid of .the miscroscope, and the new 
figure well delineates the sculpture. The size of the shell now 
figured is 2.4 x 2 mm. 

1 Proc. Roy. Soc. Victoria, vol xvii. fiiew series), 1904, p. 338. 



DESCRIPTION OF PLATES I., II. 

Figs. 1, 2 — Daphnella excavata, n. sp. 
3, 4 — Scala translucida, n. sp. 
5 — Scala nepeaneusis, ri. sp. 
6, 7 — Turricula tasmanica, T. Woods. 
8-10 — Cyclostrema bastowi, n. s|». 
11 — Cyclopecten nepeanensis, Pritchard and Gatlitt. 

All figures variously magnified. 
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Miers (loc. cit.), whose specimen has also been examined by one 
of us, was incorrectly so identified by that author. 

C. coppingeri was described from Port Molle, Q., and has since 
been taken by one of us near the Port Curtis, Q. This form 
appears to be confined to more tropical waters and is replaced in 
cooler latitudes by C. spatulifer. C. coppingeri, which has in 
consequence of Miers' incorrect figure, been more that once 
identified as occurring in Victoria must therefore now be 
removed from our list. 

We may here draw attention to a discrepancy in Haswell's 
description of 0. spatulifer in which he states that it has: — "Two 
long subacute spines on each branchial region, the anterior 
directed outwards, upwards and backwards," which should read : 
two long subacute spines on each branchial region directed out- 
wards and upwards, the anterior forward and the posterior 
backward. 

Leptomithrax australiensis. Miers. 

L. australiensis, Miers. Ann. and Mag. Nat. Hist., 1875 

(4), 27, p. 220. 
L. spinulosus, Haswell. Proc. Linn. Soc. N.S.W., 1880, 
vol. 4, p. 441, pi. 25, fig. 3. 
An examination of the types of the above — the first of whicli 
is in the British Museum of Natural History, and the second in 
the Australian Museum, Sydney — enables us to say they are 
synonomous. Tliis view is upheld by a memorandum in the 
handwriting of the late Mr. E. J. Miers attached to specimens in 
the British Museum received in exchange from Sydney. 

The species is not uncommon at moderate depths in Port 
Phillip and Western Port, and large specimens from Bass 
Strait are occasionally exhibited for sale in the fish shops. 

Tribe — Cyclometopa. 

Family — Xanthidae. 

Sub-family — Xanthinae. 

Cycloxanthus (P) punctatus, Haswell. (PL III.). 

Haswell. Proc. Linn. Soc. N.S.W., 1882, vol 6, p. 752. 
Haswell. Cat. Aust. Crust., 1882, p. 50. 
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This species is not uncommon in Western Port at moderate 
depths. It has not been previously figured and the accompanying^ 
drawings are taken from a specimen dredged by Mr. C. J. 
Gabriel off Rhyll. 

It has been shown by Miss M. J. Rathbun^ that the generic 
name Cycloxanthus to which Haswell referred this crab had 
been preoccupied and is therefore untenable. She therefore 
proposed the name Cycloxanthops for the inclusion of the species 
of the genus known to her. In her re-definition of this genus,'* 
however, she has included certain features more particularly 
those relating to the front, which is described as being "hori- 
zontal, produced and divided by a median fissure into two deep 
lamellate lobes, which are truncated and separated from the 
internal orbital angles by a deepish notch," and which w(5 
submit exclude the species under consideration. 

C. punctatus, Haswell, it appears to us, would be more 
properly included in the genus Lioxantho, Alcock.' Xantho 
punctatus, M.-Edw., having, however, been transferred to that 
genus, our species would, if it is to be properly referred here, 
require a new specific name for which we would propose that of 
Lioxantho haswell i. 

Tribe — C yclom eto pa. 

Family — Xanthidae, 

Sub-family — Pilumninae. 

Pilumnus pilosus, sp. nov. (PI. IV., Figs. 1-4). 

Carapace transverse, flattened, the dorsal anterior portion 
covered with a dense tonientum, posteriorly less thickly clothed. 
The frontal and anterior lateral margins carry a long silky fringe 
which entirely obscures all the marginal and orbital characters ; 
sparingly tomentose below. Regions fairly defined. 

. After removal of the hairs from the surface it is found to be 
smooth, the anterior lateral margins are a little shorter than the 



1 Rathbun : Proc. BioloK- Soc. Washington, 1897, vol. 11, p. 164. 

2 Kathbun : Brachyura and Maciira of Porto Rico in the United States. Fish Commis- 
sion Bull, for 1900, vol. 2., p. 27. 

3 Alcock. Journal Asiatic Soc. Bengal, vol. 67 (2), p. 90, 1898. 
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posterior and are divided into four obscure lobes of which the last 
pair are the smallest. Front considerably depressed and divided 
by an obscure median sulcation. Orbits visible from above, 
small, their upper margin with two small fissures. The basal 
antennal joint nearly reaches the frontal process, the flagellum 
occupying the inner orbital hiatus, epistome well defined, 
transverse. 

Chelipedes sub-equal, smooth, and polished on under surface. 

The merus trigonus, very short, without hairs, smooth and 
polished, its upper margin somewhat reflexed, sharply cristate. 

The carpus clothed on the outer surface with a dense tomentuni 
and fringed with long hairs, the surface granulate. 

The propodus nearly as deep as long, similarly clothed except 
a large triangular space on the outer surface which is porcelain- 
white, smooth, polished, and finely punctate. 

The fingers short and stout, pointed, coarsely toothed showing 
a considerable hiatus when closed, their distal half being black- 
brown in colour. 

Ambulatory legs compressed but not cristate, all the joints 
fringed with long hairs, the three distal joints of the first three 
pairs being tomentose, the other joints being clean and polished 
on their outer surface. The last pair have all the joints fringed 
and tomentose. 

Post-abdomen of the male and female with seven segments, 
the last two entirely filling the space between the bases of the 
last pair of ambulatory legs. 

This species is not uncommon under stones between tide lines 
in Port Phillip and Western Port, though it may easily be over- 
looked as it lies very close, its colour and clothing protecting it. 

REFERENCES. 

Haswell^ has a note identifying a specimen taken at Port 
Molle, Queensland, as Pulumnus fimbriatus, Milne-Edwards,* in 
which Miers* agrees. The latter author fully described it, and 
forms a new genus (Cryptocaeloma) for its reception. 



1 Ilaswc'U. Cat. Aust. Crust., 1882, p. 6(J, pi. 1, fig. 4. 

2 Milrie-?:d\vard«. Hist. Nat. Crust., 1834, t. i., p. 41«. 
:i Miers. H.M.S. Alert, 1884, p. 227, pi. 23, fig. A. 

.Miers. H.M.S. ChalleiiKer, 1886, p. 149. 
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Art. II. — Some little knotun Victorian Decapod Gi^ns- 
taceay with Deacnptions of New Species. — No. III. 

By S. W. FULTON and F. E. GRANT, F.L.S. 

(With Plates III.-V.). 
[Read 10th May, 1906.] 

Two of the species dealt with in the present paper are new to 
science, one doubtfully so, as will be seen by the notes attached 
to it. One species is new to the Australian record and one is 
new to the Victorian census. The rest of the paper deals with 
the synonomy of some of our Victorian species. 

Since reading our second ])aper of this series, our partnership 
has been much broken, owing to Mr. F. E. Grant having been 
transferred from Melbourne. 

Mr. Grant recently paid a visit to London, and took the 
opportunity of examining the types and collections at the 
British Museum, where he received much courtesy and kindness, 
which he here desires to acknowledge. Tlie knowledge thus 
gained has been of great service to us. 

As much of the reference literature is difficult of access at 
this end of the world, we have quoted in extenso, for the con- 
venience of future workers, the descriptions of genera and species 
not included in Has well's Catalogue. 

Suborder— BRAG HYUR A. 
Tribe — Oxyrhyncha. 

Family — Maiidae. 
Sub-family— Maiifiae. 

Paramithrax (Chlorinoides) spatulifer, Haswell. 

Haswell. Proc. Linn. Soc. N.S.W., vol. 6, 1882, p. 540. 
Haswell. Cat. Aust. Crust., 1882, p. 14. 
Chlorinoides coppingeri. Miers. "Challenger" Brachyura, 
1886, p. 53, pi. 7, fig. 3 (nee Haswell). 
A reference to the type of this species in the Australian 
Museum, Sydney, enables us to say that tlie form figured by 
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Tribe — Catomktopa. 

Pam ily — Hymenosomidae^ Ortniann . 

Genus — Tri^onoplax^ M.-Edw. 

Trigonoplax, Mil ne-Ecl wards. Ann. Sci. Nat. Zool. (3), 

20, 1853, p. 224. 
Alcock. Jour. Asiatic Soc. Bengal, vol. Ixix., part 2, no 2, 
1900, p. 386. 
** This is best regarded jis a subgenus of Elamena, from which 
it differs only in the following unimportant particulars : — (1) the 
edge of the carapace is not turned up, (2) the interantennular 
septum is a mere ridge, (3) the.chelipeds in the male, as in the 
female, are very slender." — (Alcock). 



Elamena (Trigonopiax) unguiformis, de Haan. 

Elaniene unguiformis, de Haan. Faun. Japon. Crust., 

p. 75, pi. 29, fig. 1, and pi. H. H<jnderson, J. R. 

Trans. Linn. Soc. Zool. (2), vol. 5, 1893, p. 394. 
Trigonopiax unguiformis, Milne-Edwards. Ann. Sci. Nat. 

Zool. (3), 20, 1853, p. 224. 
Ortmann. Zool. Jahrb. Syst. 7, 1893-94, p. 31. 
Elamena (Trigonopiax) unguiformis, Alcock. Journ. Asiatic 

Soc. Bengal, vol. 69., part 2, no. 2, 1900, p. 387. 
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Elamena unguiformis. 



Victonan Decapod Crustacea. 1 1 

*' Carapace smooth, flat ; lamella broadly pentagonal with the 
postero-lateral sides about a third as long as any of the others, 
the regions not defined, the sides entire, unarmed. Front 
a broad, horizontal, triangular lamina. No post-ocular tooth ; 
eyes not concealed by the front, though theeyestalks are. Inter- 
annular septum a mere ridge. Epistonie as long as broad. 
Chelipeds and legs smooth and slender. Chelipeds not stouter 
than the legs, about 1^ times as long as the carapace ; fingers 
slender, as long as the slender sub-cyclindrical palm, their tips 
spooned. 

The anterior border of the meropodite of all the legs ends in 
an inconspicuous denticle, the dactylus of all is long, sub-falciform 
and strongly compressed, and has two or three denticles at the 
top of the posterior border. The second and third pairs of legs, 
which are the longest, are more than three times the length of 
the carapace." — (Alcock). 

Dredged off Rhyll, Western Port, Victoria, by J. Gabriel. 



Sub-order— BRACHYURA ANOxMALA. 
Fani ily — Dromiidae. 

Platydromia thomsoni, nobis. 

Proc. Roy. Soc. Victoria, vol. 14 (n.s.), 190i^ pi. 2, p. 57. 

Stebbing (Marine Investigations of South Africa, vol. 4, 
Crust., pi. 3, p. 60, 1905) states that it is not clear from our 
description whether it is intended to indicate that the sternal 
sulci of the female terminate between the chelae or between the 
first pair of ambulatory legs. 

To render our description more clear, we take this opportunity 
of adding that the sulci end on the chelipede segment of sternum, 
and a line drawn across the sternum from the point of articula- 
tion of the basal joint of the cheliped with the sternum just 
touches the anterior margin of the curved ridges which meet in 
the centre line. 



12 FiUton and Ghnnt: 

Fan lily — Callianassidae, 
Genus — Calhanassa^ Leach. 

Callianassa ceramica, sp. nov. (Plate Y.). 

The cephalothorax, abdomen and appendages in dried speci- 
mens are everywhere of a pale cream colour with a highly glazed 
surface like fine china. In living examples, hov« ever, and specimens 
preserved in spirits, the skeleton is found to be imperfectly 
calcified except in the chelipedes. 

The cephalothorax is about one-third the total length of the 
body, and is laterally compressed. The rostral point is short, 
but is well defined and extends considerably beyond the lateral 
angles, which are only faintly indicated. A well-defined groove 
on the dorsal surface runs parallel with the front, extending 
downwards as far as the base of the outer antennae, and thence 
in two parallel lines, one on each side defining the branchial 
region and curving upwards and backwards to meet near the 
posterior margin. The cephalothorax is otherwise perfectly 
smooth. 

The abdomen is much flattened dorso-ventrally. The first 
segment is narrowed anteriorly and is membranous. The second 
is somewhat more calcified, but not so much as those succeeding. 

The longest segments are the second and sixth, which are 
subequal, being followed in diminishing sequence hy the fifth, 
third, fourth and first. The first two segments are quite smooth, 
the following three are fringed with strong hair, and the 
final segment also carries a few short hairs. No dorsal carina or 
spines are present on any of the segments. 

The eye-lobes are rounded, and contiguous on their inner 
margins. The eyes are small and only slightly pigmented. 

The first antennae are about three-fourths as long as the 
second. The first joint extends beyond the eye-lobes, the 
second is slightly longer than the first, and the flagella which 
carry a few slender setae are as long as the first two joints 
combined. The second antennae are as robust as the first but 
have a shorter peduncle and much longer lash. 

The third maxillipeds have the third and fourth joints rounded 
and much swollen, with their line of junction wide and truncated, 



Victoi^n Decapod Crustacea. 13 

the two joints together being subglobose. From the point of 
insertion of the fifth joint there runs across their inner faces to 
the articulation with the second joint a finely serrate ridga All 
the joints from the third upwards are sparingly fringed with 
hair. 

Of the chelipeds either the right or left may be the larger. 
The larger cheliped has a few small serrations on the lower 
margin of the third joint, but the upper is unarmed. The fourth 
has a well-defined ridge running longitudinally down its outer 
face. On its lower margin there is a long anterior crest, and 
near its distal end a well-defined tooth-like lobe. Both are 
evenly serrate on the edge. The fifth joint is only three-quarters 
as long as broad, and is clothed with a few scattered tufts of 
hairs along its lower margin. The sixth joint is of the same 
width as the fifth — the palm is subquadrate and the surface is 
deeply pitted in its lower half. The thumb is unarmed but 
carries several scattered tufts of stiff hairs. The seventh joint, 
which also bears scattered tufts of hair, slightly overlaps the 
thumb at its distal extremity. It carries a faintly indicated 
tooth in its distal half, and a strongly doubly crowned molar-like 
tooth near the point of articulation. 

The smaller cheliped has the hand and palm of the same 
breadth and approximately the same length. The fingers are 
separated by a wide interval, and the dactylus carries a small 
tooth in its distal third. 

All the pereiopods are much flattened and leaf -like. The last 
four pairs have the shape characteristic of the family, and all are 
sparingly clothed with hairs. The fifth pair are subchelate. 

The telson is of the same length as the last segment of the 
abdomen. It is unarmed, and has its posterior margin rounded 
and sparingly clothed with short hairs on its margin. 

Both of the uropods are longer than the telson. Tliey are 
rounded at their distal ends and carry a strong fringe of hairs on 
their outer margin. 

The length of the type from the tip of the rostrum to the end 
of the telson is 53 mm. 

These specimens appear to us to vary sufficiently from any of 
those mentioned by Stebbing in his recent enumeration of the 

8 
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family^ to entitle them to specific rank. The species in its 
general appearance strongly suggests Trypaea australiensis, 
Dana, from which it differs in the inner antennae not bearing 
a deep, comb-like fringe of hairs, in the shape of the larger 
chelipede and in other features. 

We have taken it burrowing in muddy flats in both Port 
Phillip and Western Port. 

The type will be deposited with the National Museum, 
Melbourne, and a co-type with the Australian Museum, Sydney. 

Genus Trypaea, Dana. 

" Near Callianassa in outer roaxillipeds and feet, inner antennae 
sub-pediform, flagella shorter than last basal joint." — (Dana). 

Trypaea austral iensis, Dana. 

« 

Trypaea australiensis, Dana. U.S. Explor. Exped. Orust., 

1852, 1, p. 573, pi. 32, fig. 4a, b, c, 
Trypaea porcellana, Kinahan. Jour. Roy. Dublin Soc., 
1, 1858, p. 130, pi. 4, fig, 2. 

** Front not triangular, anterior feet much compressed, arm, 
carpus and hand having an acute edge above. Larger hand broad, 
smooth, but little longer than carpus ; fingers nearly half as long 
as hand not gaping, finely denticulate within, superior finger a 
little the longer, arcuate; carpus somewhat smaller than hand, arm 
having a cultriform process below near the base ; caudal segment 
about as long as broad, nearly rounded at apex, length two and 
three-fourths inches. Eyes on very short peduncles. Outer 
antennae about half as long as body. Fingers with a few short 
tufts of hair. Lower as well as upper edge of hand, arm and 
carpus acute. 

District of lUawarra, New South Wales, along shores." — (Dana). 

Trypaea australiensis was described by Dana from a specimen 
taken at lUawarra, N.S.W. It is exceedingly abundant, burrow- 
ing in muddy flats at many parts of our coast and in New South 
Wales, and we have a large series from numerous collecting 
grounds, including the type locality of Dana. 



1 Marine Investigations of South Africa, 1903, p. 88. 



Prot. B.S. Victoria, 1906. Plate III. 
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T. porcellana was described by Kinahan from Port Phillip. He 
differentiates Dana's species from it *^ in wanting the triangular 
teeth on the movable finger and forearm, in having the inner 
part of the fingers finely denticulate and in not having the front 
of the carapace produced as a small triangular rostrum." 

The diagnostic characters given by Kinahan for his species we 
have found to be invariably characteristic of the male, while 
Dana's figure and description correspond to the female. This we 
have found to be true after examination of a large number of 
specimens and we have no hesitation in giving the synonomy as 
above. 



DESCRIPTION OF PLATES. 

Plate III. 

Cycloxanthus punctatus, showing whole animal ; and 
chelipede and abdomen of male and of female. 

Plate IV. 

Fig. 1 — Pilumnus pilosus. J^ 

„ 2 — Pilumnus pilosus. ? 

„ 3 — Pilumnus pilosus (Type), from which the toinentum and 
hairs have been rubbed off to allow outline of cara- 
pace to be seen. 

„ 4 — Pilumnus pilosus. Side view of cheliped with hair 
removed. 

„ 5 — Cryptocaeloma fimbriatum, Miers, partly denuded of 
hair. 

Plate V. 

Callianassa ceramica, sp. n. Whole animal, third max- 
illipede and large and small chelipedes. 

8a 
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Art. hi. — GensiLS of the Victorian Decapod Crusta/iea. 

Part /. (Brachyura). 

By S. W. FULTON and F. E. GRANT, F.L.S. 

[Read 10th May, 1906.] 

No catalogue of the crabs occurring in Victorian waters has so 
far been published. The attached list represents the authentic- 
ated occurrences of species of Brachyura so far as we have been 
able to ascertain, either from our own collecting or from 
published records. Doubtful records and inadequately diagnosed 
species are excluded from the list, which must, however, only be 
regarded as provisional. Further collecting, and more particu- 
larly further dredging in deep water, will doubtless in the future 
enormously increase the number of recorded species, but it 
appears desirable to submit this list as a starting point for further 
work. We may say that we have several species, not here 
enumerated, about the nomenclature of which we are not satisfied. 

In the arrangement and natural sequence we have followed 
Dr. A. Alcock^s " Materials for a Carcinological Fauna of India. "^ 

BRACHYURA OXYRHYNCHA 

Family— MAIIDAE. 

Sub-family — Inachinab. 

Achaeus tenuicollis^ Miers. OflF Port Phillip, 33 fathoms; off 
East Moncceur Island (Challenger). 

Gonatorhynchus tumidus^ Haswell. Port Phil lip (fairly common). 

Halimus truncatipeSy Miers. Western Port. 

Halimus tumidus^ Dana. Port Phillip ; Western Port. 

Halimus spinosus^ Hess. Port Phillip. 

Microhalitnus deflexifrons^ Haswell. Port Phillip ; Western 
Port ; Wilson^s Promontory. 



1 Jour. Asiat. Soc. Bent^al, 1895-1900. 
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Sub-family — Acanthonychidab. 

Huenia bifurcata^ Streets. Port Phillip and Western Port (in 
rock pools). 

Sub-family — Maiinae. 

Paramithrax sternocostulatus^ A. M.-Edws. Port Phillip Heads 
(J. B. Wilson in Coll. Brit. Mus.). 

Paramithrax peronii^ M.-Edws. Wilson's Promontory (Ker- 
shaw). 

Leptomithrax australiensis^ Miers. Port Phillip ; Bass Strait. 

Chlorinoides spatulifer^ Has well. Western Port. 

Micippa spinosa, Stimpson, var. aflinis, Miers. Off East Mon- 
coeur Island (Challenger). 

Paramicippa tuberculosa^ M.-Edws. Port Phillip; Western 
Port. (Fairly common). 

Micipoides longimanus^ Has well. Port Phillip ; Western Port. 



BRACHYURA CYCLOMETOPA, or CANCROIDEA 

Family— XANTHIDAE. 

Sub-family — Xanthinae. 
Lioxantho haswelli^ Fulton and Grant. Western Port. 

Sub-family — Actaeinae. 

' Actaea peronii, M.-Edws. Port Phillip ; Western Port ; Off 
East Moncoeur Island (Challenger). 

Sub-family — M enippinae. 

Pseudocarcinus gigas^ Lam. Port Phillip ; Warrnambool ; Port- 
land ; Bass Strait. 

Sub-family — Pilumninae. 

Pilumnus fnonilifer^ Haswell. Port Phillip ; Western Port. 
Pilumnus rufopuftctatus^ Stimpson. Western Port (Haswell). 
Pilumnus tomentosus^ M.-Edws. Port Phillip ; Western Port ; 
Bass Strait. 



18 FvZton and Grant: 

Pilumnus lanatus^ Latr. Western Port. 

Pilumnus pilosa^ Fulton and Grant. Between tide lines, 
Western Port. 

Pilutnnopeus serratifrons^ Kinahan. Port Phillip; Western 
Port. 

Family— PORTUNIDAE. 

Sub-family — Cabcinab. 

Carcinides maenas, Linn. Common in Port Phillip. An intro- 
duced species. 

Nectocarcinus integri/rons^ Latr. Port Phillip ; Western Port 

Sub-family — Pobtuninae. 

Ovailipes trhnaculatus^ de Haan. Port Phillip ; Western 
Port ; Wilson's Promontory. 

Portunus corrugatus, Pennant. Port Phillip Heads (J. B. 
Wilson and Challenger) ; East Moncceur Island (Challenger). 



BRACHYURA CATAMETOPA, or QRAPSOIDEA 

Family— GONOPLACIDAE. 

Sub-family — Pseudothombilinab. 
Litocheira bispinosa^ Kinahan. Port Phillip ; Western Port. 

Family— PINNOTERIDAE. 

Sub-family — Pinnoterinab. 

Pmnoteres pisum^ Linn. Port Phillip ; Western Port ; Ander- 
son's Inlet (common in shells of Mytilus, Modiola, etc.). 

Pinnoteres obesa^ Dana. Dredged off Shoreham, Western Port. 

FamUy— OCYPODIDAE. 

Sub-family — Ocypidinae. 

Heloecius cordiformis^ M.-Edws. Mangrove flats, Western 
Port ; Wilson's Promontory (Kershaw). 
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Sub-family — Macrophthalminak. 

Microphtkalmus laiifrons^ Haswell. Fisherman's Bend, Port 
Phillip ; Mangrove flats, Western Port ; Wilson's Promontory 
(Kershaw). 

Family— MICTYRIDAE. 

Mictyris platycheles^ M.-Edws Common at low tide on sandy 
beaches. 

Family— HYM ENOSOMID AE. 

Hymenosoma ovatum^ Stimpson. Port Phillip ; Western Port ; 
Port Fairy ; Lake Tyers (common). 

Hymenosofmi austrak^ Haswell. Williamstown, on mud flats 
mouth of Yarra River ; Lake Tyers. 

Hymenosoma /acustris^ Ghilioxi. Lake Col ac; Moorabool River; 
Fraser Creek, Wilson's Promontory. A fresh-water species. 

Hymenosoma rostratum^ Haswell. Port Phillip ; Western 
Port. Fairly common, dredged. ' 

Elamene {Trigonoplax) unguiformis^ de Haan. Dredged off 
Rhyll, Western Port (Gabriel). 

Family— GRAPSIDAE. 

Sub-family — Grapsinae. 
Leptograpsus variegatus^ Fab. Lakes' Entrance. 

Sub-family — Varuninae. 
Planes minutus^ Linn. A cosmopolitan species. 

Sub-family — Sesarminae. 

Casmagnathus haswellianus^ Whitelegge. Port Phillip; Wes- 
tern Port. 

Casmagnathus gaimardii^ M.-Edws. Port Phillip; Western Port. 

Casmagnathus quadridentatus, M.-Edws. Common on coast 
and islands in Bass Strait. 

Casmagnathus iaevis^ Dana. Port Phillip ; Western Port ; 
Lakes' Entrance. 

Cyclograpsus punctatus^ M.-Edws. Port Phillip. (Common). 

Brachynoius spinosus^ M,-Edwg, Port Phillip. (Common). 



20 Census of Victorian Decapod Crustucea. 

Sub-family'— Plagusinae. 
Plagusia capensis^ de Haan. Bass Strait. 

BRACHYURA OXYSTOMA, or LEUCOSOIDEA 

Family— LEUCOSIIDAE. 

Sub-family — Leucosiinae. 

Merocryptus lambriformis^ A. M.-Edws. Off East Moncceur 
Island (Challenger) ; Poi-t Phillip Heads (J. B. Wilson). 

Ebalia iambriformiSy Bell. Bass Strait (Brit. Mus.). 

Ebalia crassipes, Bell. East Moncoeur Island (Challenger); 
Western Port. 

Ebalia denti/rons^ Miers. Western Port. 

Ebalia intermedia^ Miers. Port Phillip; Western Port. 
(Common 4 to 10 fathoms). 

Ebalia tuberculosa^ A. M.-Edws. Off East Moncceur Island 
(Challenger). 

Ebalia undecimspinosa^ Kinahan. Fisherman's Bend, Port 
Phillip. 

Philyra laevis^ Bell. Port Phillip ; Western Port. Common 
on sandy flats near low tide line. 

BRACHYURA PRIMIQENIA, or DROMIACEA 

Family— DROMIIDAE. 

Cryptodromia lateralis ^ Gray. Port Phillip ; Western Port. 
Cryptodromia wilsoni^ Fulton and Grant. Port Phillip Heads 
(J. B. Wilson) ; Wilson's Promontory (Kershaw). 

Dromia australiensis^ Haswell. Western Port (Sayce). 
Dromia excavata^ Stimpson. Port Phillip ; Western Port. 
Dromia octodentata^ Haswell. Western Port. 
Platydromia ihomsoni^ Fulton and Grant. Western Port. 
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Akt. IV^. — New or Little-knovm Victorian Fossils in 

the National Museuvi. 

Part VIII. — Some Palaeozoic Brittlk-stars of the 

Melbournian Series. 

By FREDERICK CHAPMAN, A.L.S., &c , , 

National Museum. 

(With Plates VI.-VIII.) 

[Read 11th October, 1906]. 

Introductory Remarks. 

An examination of the Silurian Ophiurids and Asterids in the 
National Museum affords ample proof that our Victorian palaeo- 
zoic rocks are nearly as rich in these forms of life as the Ludlow 
series of Herefordshire and the Lake District in England, or the 
closely correlated strata of N. America. Both the mudstones and 
the argillaceous sandstones of the Melbournian division of our 
Silurian rocks have furnished numerous remains of the former 
group, the Brittle-stars, and perhaps needless to say, the mudstones 
retain the sharper impressions of the fossils. So fine-grained, 
however, is some of the sandstone rock that a sharp positive in 
wax or plasticine can often be obtained from it, shewing the 
finer ossicles or even the spines. 

The genus newly described here under the name of Gregoriura 
is represented by a large and ornate species possessing somewhat 
remarkable characters, and for which a place may be found, 
provisionally, in the family Protasteridae. Another ophiurid, 
of which further details are now made known, was described 
by Prof. J. W. Gregory in 1889^ under the name of Pro- 
taster brisingoides, and was at the time the only described 
species of this particular group from Victorian palaeozoic rocks. 



1 GeoL Mag., dec iii., voL vi., 1889, p. 24. 
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The original specimens were from Elemington, and they are 
incorporated in the collection at the British Museum (Nat. Hist.), 
London. On account of the peculiar structure of these specimens, 
Gregory subsequently transferred the species to a new genus, Sturt- 
zura, making it the genotype, the genus also including the Frotaster 
leptoBoma of Salter.^ The numerous specimens of P. brisingoides 
in the National Museum, Melbourne, having afforded clearer 
data as to arm-structure than was possible when the original 
specimens were described in London, this fresh evidence neces- 
sitates a somewhat different interpretation of the arrangement 
and form of the ossicles on the ventral surface, and restores the 
species to its original genus. As a typical Frotaster, this fossil 
has more or less boot-shaped ambulacral ossicles, closely ap- 
proaching those of P. biforis, Gregory.* In consequence of this 
determination Sturtzura leptosoma may now be considered as the 
type of the genus. 

The third form now described is an elegant little species 
closely related to Sturtzura leptosoma, and which I have named 
on this account S. leptosomoides. 



DESCRIPTION OF THE SPECIMENS. 

Class — Ophiuroidea. 

Family — ProtasteridcB. 

Genus — Frotaster^ Forbes, 1849. 

Protaster brisingoides, Gregory. 
(PL VI., Fig. 2; PI. VIIL, Fig 2). 

Protaster brisingoides, Gregory, 1889. Geol. Mag., 
dec. iii., vol. vi., p. 24, woodcuts, figs. 1-4 
(p. 25), 

Sturtzura brisingoides, Gregory, 1897. Proc. Zool. 
Soc. (for 1896), p. 1034. 



1 Proo. Zool. Soc. Lond. (1896), 1897, pp. 1084, 1035. 

2 Proc. Zool. Soc. (1896), 1897, p. 1033, fig. 3. 
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Observations. — An extensive series of the above fossil was 
collected by the first Victorian geological surveyors, from 
Moonee Ponds Creek, Flemington, then comprised in " Royal 
Park " ; these were deposited in the National Museum collection, 
and bore the MS. name given by McCoy — "Taeniaster au- 
stralis"^ McCoy also referred to these fossils in the Progress 
Report of the Geological Survey of Victoria^ under the same 
MS. name, and they were reported to have come from Melbourne 
and the Upper Yarra. The latter locality reference would 
imply that these ophiurids also occurred in the Yeringian series. 
I had, however, been unable to find any specimens of this group 
in the Museum collections as from the Upper Yarra district until 
quite recently, when two examples from the " Parish of Yering, 
Sect. XII.," were discovered 

Whilst examining in detail the various fossils found in the 
sandstone at Flemington their general negative character was 
noticed ; and upon taking a wax impression from a remarkably 
sharp sandstone cast of P. brisingoides, the shape of typical 
protasterid ossicles was revealed, together with a deep sinuous 
ventral canal. This impression satisfactorily explains the 
presence of the "median ridge,'* the nature of which, Prof. 
Gregory observed, is doubtful.* Since the fossils appear to be 
in the form of negative casts, the ossicle structure of the 
arm requires a different explanation. Prof. Gregory, kindly 
replying to a letter giving my own explanation of the 
structure of this fossil, writes, under date July, 1906, as 
follows : — " If the specimen can be interpreted as by your 
drawing it becomes very much easier .... The sinuous ridge 
I could not understand, and if it can be explained away so much 
the better." 

Emended and Additional Description, 

As in P. biforis, Gregory,* the ambulacral ossicles consist of a 
thick body and a curved wing, and are in some portions of the 



1 See OreRor}' op. cit, 1889, p. 26; also R. EtheridKe, Junr. Records Australian 
Museum, vol. i., No. 10, 1891, p. 199. 

2 No. 1, 1874, p. 34. 

8 Geol. Hag., dec. iii., vol. vi., 1889, p. 25, fig. 2. 

4 Proc. Zool. Soc. (1896), 1897, p. 10S3, woodcut, fig. 3. 
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arm almost halberd-shaped. The distal margin is twice notched, 
and the proximal margin is circularly excavated, so that the 
podial area iff almost elliptical. The podial orifices are thus 
represented in the negative cast by a doable series of elliptical 
to subquadrate rounded prominences, separated by the sinuous 
ridge-like cast of the ambulacral furrow. The ambulacral ossicles 
are fusiform and curved, the pointed proximal end being directed 
inwards. The ambulacral canal is flexuose and bordered by the 
curved inner margins of the ambulacrals. The ambulacral 
ossicles are sometimes thicker than here drawn, and have the 
notches more pronounced. The adambulacral plates are gener- 
ally so close as to form an almost uninterrupted marginal border. 
No trace of a disc has been detected in the specimens before us, 
and the spines, if any, have not been preserved. 

Measurements of specimens in National Museum, 

Spec. A. Spec. B. Spec. G. 

Length of arm - - - 20 mm. 24 mm. ? 

Diameter of arm at base - 3 mm. 2 mm. 3.5 mm. 

Diameter of arm near distal end 2 mm. 1.5 mm. ? 

Occurrence. — This species is of frequent occurrence in the 
Silurian (Melbournian) sandstone of Moonee Ponds Creek, 
Flemington. It also occurs rarely in the Yeringian series at 
Yering. 

Genus — Gregoriura^ nov. 

Generic characters. — A Protasterid in which the usual boot. 
shaped ambulacrals are laterally developed, and modified into a 
subtriangular form. Ossicles on each side of the ambulacral 
canal subalternate, excepting at the junction with the mouth- 
frames, where they are parallel. Adambulacral ossicles narrow, 
slender, extending laterally in a line with the proximal border of 
the ambulacral ossicle. Spine-bearing plates, slender, at right 
angles to the adambulacrals, carrying (in the genotype) two con- 
spicuous spines. Oval skeleton having jaw-plates f the length of 
the month-frames ; teeth thick and prominent. No traces of a 
disc preserved in the specimen on which the genus is founded. 
Arms very slender and very flexible. 

Named after Professor J. W. Gregory, F.R.S., who has devoted bo much attention to 
the elucidation and classification of this group of the echinodermata. 
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Qregoriura spryi, gen. et sp. nov. 

(PI VI., Fig. 1 ; PI. VIII., Figs. 1, 3). 

Description. — This species is quite the largest ophiurid known 
from Australian rocks, since it must have covered a circular area 
having a diameter of at least 72 mm. The oral framework is 
well-preserved as a limonitic cast, the five rhomboidal groups 
being distinctly separate. The angle made by the junction of 
the elements composing the mouth-frame and the jaws is strongly 
marked. The jaw plates are laterally slightly concavorconvex. 
The mouth-frames near the junction of the arms are partly 
supported by the embracing character of the ambulacrals. The 
ossicles of the arm consist of subtriangular ambulacrals having a 
sinus on the distal face for the passage of the podia, whilst the 
proximal face is broadly excavated ; extending from the proximal 
end of each ambulacral is a slender ambulacral, and apparently 
fused to this, and at right angles, is a spine-bearing plate, having 
generally two strong spines, one directed outward^, the other 
towards the arm tip. 

Dimensions.— 

Length of longest arm .... 32 mm. 
Width of arm at base - . - . 3 mm. 

Length of ambulacral ossicles - - circa 1 mm. 

Length of syngnaths - - - - 1.75 mm. 

Observations. — The above type specimen is named in recogni- 
tion of its finder, Mr. F. P. Spry, who has kindly presented it to 
the National Museum. This specimen is very nearly perfect, as 
it shows the whole of the oral framework and the five arms, one 
of the latter being only slightly damaged by fracture. The 
ophiurid lies on the slab of mudstone with the arms undulate 
and grouped toward one side. The flexure of the arms points to 
the particularly free character of the ossicles in regard to move- 
ment. The deposition of sediment upon this brittle-star must 
have been very quiet and gradual, for even the superficial con- 
tour of the central area of the animal has been preserved, show- 
ing it to have been strongly convex. 

Horizon and Locality. — Silurian (Melbournian). In the blue 
and ochreous shale of the Yarra Improvement Works, S. Yarra. 
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Family — Palaophiuridae, 
Genus — Sturtzura^ Gregory, 1897. 

Sturtzura leptosomoides, sp. nov. 
(PL VII., PL VIIL, Fig. 4). 

Description. — Arms very flexible, moderately broad in the 
middle, very slender towards the distal end. Disc not visible in 
specimens now described. Mouth -frames slender, separate, 
shorter than the jaws. Oral framework having a diameter of 
4 mm. in our examples. Ambulacral ossicles subquadrate, 
broader proximal ly, with a podial sinus on the distal and outer 
faces. Adambulacrals narrow, culrv^ed, fusiform, and disposed 
obliquely, extending outwards towards the arm-tips. Intermediate 
spine-bearing plates with two or three prominent spines. 

Measurement of type specimen. — 

Length of arm - - - - - - 10 mm. 

Width of arm at broadest part, viz., 3 mm. ) 9 ok 
from junction with mouth-frame - ) * 

Diameter of oral pentagon - - - 2.5 mm. 

Observations. — P. brisingoides was selected by Gregory as the 
type of the above genus, ^ but since that species appears to require 
a somewhat different explanation as to its arm structure, which 
is related to that of the protasterids, as already shown here, 
Sturtzura leptosoma, Salter sp.,^ must now be regarded as the 
type form. The present species resembles, at first sights S. lep- 
tosoma of the Ludlow beds of the Welsh border so closely that 
the English and Victorian fossils appeared to be one and the same 
species. Upon examining their arm-structure, however, it is seen 
that although generically related, the forms are specifically dis- 
tinct (see pi. viii., figs. 4, 5). 

Horizon and Locality. — Silurian (Melbournian), Moonee Ponds 
Creek, Flemington. Geol. Surv. Coll. 



1 Proc. Zool Soo. (1896), 1897, p. 1034. 

2 Ann. Mag. Nat. Hist., ser ii., vol. xx., 1857, p. 831, pi. ix., fig. 5. 
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EXPLANATION OF PLATES. 

VL 

Fig. L — Gregoriura spryi, sp. et gen, no v. Silurian. S. Yarra. 

Nat. size. 
„ 2. — Protaster brisingoides, Gregory. Negative cast in 
sandstone of two examples. Silurian. Flemington. 
Nat. size. 

VIL 

Fig. 1. — Sturtzura leptosomoides, sp. nov. Silurian. Fleming- 
ton (Moonee Ponds Creek). Type, x 1^. 
„ 2. — S. leptosomoides, sp. nov. Silurian. Flemington. X IJ. 

VIIL 

Fig. 1. — Arm-structure (ventral aspect) in Gregoriura spryi, 

gen. et sp. nov. Silurian. S. Yarra. x 8. 

„ 2. — Oral and arm-structure in Protaste brisingoiders, 
Gregory. Silurian. Flemington. x 6. 

„ 3. — Oral and arm-structure in Gregoriura spryi, gen. et 
sp. nov. : showing embracing ossicles in the oral 
region. Silurian. S. Yarra. x 6. 

„ 4. — Arm-structure in Sturtzura leptosomoides, sp. nov. 
Silurian. Flemington. x 10. 

„ 5. — Arm-structure in Sturtzura leptosoma, Salter sp., from 
specimen in Nat. Mus. Coll. from the Lower Lud- 
low Series of Leintwardine, Herefordshire 
(Alfred Marston coll). X 10. 



EXPLANATION OF LETTERING. 

a, ambulacral ossicles : ad, adambulacral ossicles : c, ambulacral 

canal; f, mouth-frame ; j, jaws ; p, podial aperture ; 
s, syngnath ; s.p., spine- bearing plate ; t, teeth. 
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Akt. V. — Description of a New Species of Cypridina 

frotn HohsorCs Bay, Melbourne, 

By F. chapman, A.L.S., &c. 

(With Plate IX). 
[Read 13th December, 1906.] 

Pbbliminart Remarks. 

The species now described, although hitherto not specifically 
determined, is one of the most abundant of the Ostracoda 
inhabiting Hobson's Bay and the adjacent waters of Port Phillip. 
In the "Victorian Naturalist" for 1894,^ Mr. J. Shepherd gave 
an interesting account of the phosphorescence caused by an 
ostracod, in all probability the present species, off Brighton 
Beach, Port Phillip. In this notice it was stated that the light 
emitted, when the water was agitated, " flashed out from distinct 
points, each about the size of a threepenny piece." The Ostracoda 
washed up on the sandy beach also showed phosphorescence when 
"the ground was trodden near to them." Mr. Shepherd further 
mentions that "a dozen or so in a little water, when shaken, 
emitted sufficient light to read a watch-dial." 

It was this phosphorescent property which led Mr. A. O. 
Thiele to gather the specimens I am now describing. In order to 
ascertain whether this form was similarly phosphorescent, and 
being aware of the phosphorescence of the Cypridinads generally, 
as well as to endeavour to establish the identity of Mr. 
Shepherd's ostracod I wrote to Mr. Thiele, who replied as 
follows : — " In reply to your query I may mention that it was 
their extraordinary phosphorescence that attracted my attention. 
While fishing in the Bay about one mile from the shore in about 
four fathoms of water, I noticed in pulling up the line that the 
halt was so luminous that I was able to note the time on my 
watch. I drew the bait through the paitially closed hand and 

1 Vol. xi., p. 131. 
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thus felt that it was covered with a mass of granular substance 
which I wiped off and took home. It was difficult to get the 
phosphorescence off the hands." 

It is noteworthy that Mr. Shepherd observed the phosphor- 
escent ostracods at Brighton about the end of October, on a calm 
hot night. Mr. Thiele also procured his gathering in warm 
weather in the beginning of February, and a further supply 
which he kindly procured for me, in the living condition, he 
obtained early in July (midwinter), when they were apparently 
not so numerous in such shallow water as was then explored. 



DESCRIPTION. 
Genus — Cypridina. 

Cypridina thielei, sp. nov. (Plate IX.) 

Male, — Carapace seen from the side, subovate, and widest 
(highest) in the centre. Dorsal margin strongly arched ; ventral, 
evenly but less strongly curved, and depressed at the anterior 
third. Anterior extremity with a rounded, blunt beak, curving 
over the antennal sinus, which is central and not very deeply 
incised. Posterior extremity produced into a beak-like process, 
convex on the ventral side, concave on the dorsal. Edge view, 
elongate- ovate, ends nearly equal. 

Figured specimen. — Length, 1.9 mm.; height, 1.2 mm. 

Female. — The form of the carapace nearly resembles that of 
the male, but is larger, and higher near the middle, with the 
an tero- ventral margin distinctly depressed. The antennal notch 
is deeper and more open ; posterior extremity rounded at the 
ventral corner, and sub-truncate on the dorsal side, with only the 
faintest indication of a posterior beak. 

Figured specimen. — 2.17 mm.; height, 1.33 mm.; thickness of 
carapace just below the middle, 1 mm. 

General characters. — Shell thin, polished, and very finely punc- 
tate ; in places showing opaque spots which apparently increase 
in size on drying, due to the deposition of phosphate of lime at 
certain centres. Antennae moderately long for this genus. 
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Mandibular foot with the conical process at its base, charac- 
teristic of Cypridina as defined by G. O. Sars. Vermiform limb 
with about 6 pairs of fine spines towards the extremity, and two 
long terminal ones. Caudal lamina with about 13 ungues, gradu- 
ally decreasing in size from the extremity backwards ; the hooks 
are beset with numerous short spines on the inner surface, to 
within one-fourth of the tip. Paired eyes large, with about 12 
lenses seen in the same plane. Muscle impressions situated about 
the middle of the anterior third, forming a sub-oval cluster of 
rounded and elongated spots. 

Observations, — The present species is a typical Cypridina, not 
only because of the presence of the conical process at the base of 
the mandibular foot, but also on account of the absence of the 
unguinal process seen in Asterope ; it also shows the blunt, beak- 
shaped point at the posterior extremity usually possessed by 
Cypridina. Upon examining living examples of Cypridina 
thielei under the microscope enclosed in the live-box, they were 
seen to emit a strong steel-blue light for about 10 minutes, and 
when the luminosity became faint it could be speedily increased 
by the application of slight pressure. The heart-pulsations, as 
observed in some living spex'imens which had been captured about 
24 hours previously, and in winter, averaged about 56 per 
minute. 

The carapace of C. thielei, has a very interesting structure, for 
most of the valves, when mounted in media and placed between 
crossed nicols under the microscope; show various centres of cry- 
stallization due to the local formation of radial groups of crystals 
of phosphate of lime. These groups show the usual dark cross of 
crystals having a straight extinction. This calcification may be 
seen on the dried valves as opaque white patches. Sorby men- 
tions this crystalline radial structure which is so eminently 
developed in crab shells, as occurring also in Entomostraca.^ 
The same structure is also seen, and in a more advanced stage, in 
the valves of a species of Crossophorus, which Mr. J. H. Gatliff 
found at Portsea, Port Phillip, Victoria, and kindly favoured 
me with some short time ago. 



1 (juart. Jourii. Geol. Soo., vol. xxxv., 1879, p. 61. 
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Although it is assumed from an examination of the already 
known species of Cypridina that the males only are endowed 
with swimming power,^ the present occurrence of females in some 
abundance on the bait let down off Williamstown seems 
to show that this species may prove an exception. That 
the turgid forms were females there can be no donbt, since the 
eggs were seen in some instances within the valves ; the 
females of this genus hatching their young within the carapace* 
and not depositing them on water plants like most other Ostra- 
coda. As in the species whose females are non-natatory, the 
terminal joints of the iirst pair of antennae in the females of C. 
thielei are not tufted, but the males bear long tufts, which 
undoubtedly give them greater swimming power. 

Affinities of the Species. — In the form of the carapace C. thielei 
appears to be quite distinct from any hitherto described species. 
C. formosa, Dana,^ may be considered one of the nearest allied 
forms, differing in having subequal extremities viewed laterally, 
in the sharp anterior beak, and strongly pronounced punctations 
or depressions on the surface of the valve. Brady's figure of a 
specimen referred to Dana's species exhibits a blunt beak, as in 
ours, but the carapace is altogether higher. 

The elongate oval outline of the above species is somewhat like 
that of C. mediterranea, Costa.,^ but the latter has a sharp an- 
terior beak, and the edge view shows the carapace to have 
rounded ends-. 

C. megalops, Sars,* also resembles our species in general form, 
but this also has an acuminate beak, and in the lateral aspect the 
valves are higher. In its ovately pointed edge-view C. megalops 
agrees with C. thielei, but its greatest thickness is below the 
region where it occurs in the latter. 

Habitat, — In moderately shallow water in Port Phillip and 
Hobson's Bay, feeding upon decaying animal matter. 

1 Brady, G. S., Rep. Challenger Zool., pt iii., 1880, p. 151. 

2 United States Expl. Exped., Crustacea 1855, p. 1296, pi. xci., fig. 5 ; also Brady, G. S., 
Rep. Chall. Zool., pt. iii., 1880, p. 155, pi. xlii., figs. 911. 

3 *' Fauna del Regno di Napoli," 1845 (?), pi. iv., figs. 114. See also G. S. Brady, *' Mon. 
Marine and Freshwater Ostraooda of the N. Atlantic and N. W. Europe." Trans. R. Dublin 
Soc., vol. v., ser. ii., part, xii., 1896, p 660, pi. liv., figs. 1, 2 ; pi. Iv., figs. 1-11. 

4 *' Undersbgelser Hardanger FJordens Fauna, i. Crustacea." Vidensk-Selsk, Forhandl, 
p. 278 ; also Brady, op. supra cit, pl. liv., figs. 5, 6. 
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The above species is named in honour of Mr. A. O. Thiele, in 
recognition of his good services in furthering the study of natural 
history in Victoria. 



EXPLANATION OF PLATE IX. 

Fig. 1. — Right valve of Cypridina thielei (^), with calcified 

patches on the carapace. x 24. 
„ 2. — Right valve of 0. thielei ($), with calcified patches on 

the carapace, x 24. 
„ 3. — Ventral edge view of carapace of C. thielei ( ? ). x 24. 
„ 4. — Living example of C. thielei (?), showing non-tufted 

antennae, extended mandible and caudal lamina, 

with indications of the maxilla, heart, stomach, ova 

and vermiform limb within the carapace. x 26. 
„ 5. — Muscle impressions seen on the exterior of a valve of C. 

thielei. x 52. 
„ 6. — Vermiform limb. x 65. 
„ 7. — Mandibular foot, showing the conical appendage at its 

base. X 86. 
8. — One of the hooks of the caudal lamina, x 115. 




Cypfidina thielei, sp. 
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Art. VI. — Contributions to the Flora of Australia. 

By ALFRED J. EWART, D.Sc, Ph.D., F.L.S., 

Government Botanist and Professor of Botany 
in the University of Melbourne. 

(With Plates X., XL, XII.). 
[Read 13th December, 1906]. 

Aeschynomene aspera, L. var. oligarthra, F. v. M., Herb. 
(Leguminosae). Port Darwin, M. Holtze, 1891. 

This plant was originally considered by von Mueller to be a 
new species, but was subsequently referred by him to A. aspera, 
Linn., to which it undoubtedly belongs. It differs in the fruit 
having only 1 to 3 rather large segments, each usually 1 cm. 
broad by 1 J cm. long, and with nearly smooth &ide walls, whereas 
those of the type species are usually covered with warts or 
papillae, and are 7 to 8 mm. broad by 8 to 10 mm. long. Fruits 
of a few segments appear also on the type species, and in such 
cases the segments tend to become larger than in the longer pods. 
The variety is, however, a strongly marked one, and apparently 
hitherto unrecorded. A. aspera is new to Australia. The stems 
of the plants are used by the Chinese for making paper, and it is 
just possible that the plant may have been introduced by them. 

Albizzia (Archidendron) pentzkeana, F. v. M., Herb. 
(Leguminosae) = A. vaillantii, F. v. M. Fragm., v. 60, 
variety Pentzkeana. 

A number of specimens of the apparently unpublished species 
A. pentzkeana were found at the Herbarium. A specimen 
submitted to Kew was marked by Dr. Stapf "genus correct, 
species unpublished." 

Close comparison with A. vaillantii, however, reveals so many 
features in common that the plant can only be classed as a 
variety of that species, differing chiefly in the shape and large 
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size of the leaves and leaflets. Each leaf has a stout common 
stalk of about 5 cm. length, forking into two paripinnate 
branches of 30 cm. or more, and bearing 3 or 4 pairs of large 
elongated ovate leaflets averaging 30 cm. length by 10 cm. broad, 
on short thick pulvini of about 1 cm. 

Fruits and seeds as in A. vaillantii, but the former with more 
numerous and minute yellow hairs on the outer surface. 

Arenaria axillaris, Luehm. = Stellaria glauca, With., var. axil- 
laris, Luehm. (Caryophylleae). 

From material collected by Mr. Reader on the same locality, 
there can be no doubt that the plant is to be referred to Stellaria 
glauca, var. The specimens are identical, and have the cleft 
petals of Stellaria, a point which can not be satisfactorily deter- 
mined in Luehmann's original specimens. 

Aster dumosus, L. (Compositae). 

A North American weed which appears to be spreading in 
Victoria, and which has evidently reached this State from New 
South Wales, where it has long been recorded. Our specimens 
were identical with those in the Herbarium labelled Tripolium 
conspicuum, Lindl., from the Paris Museum. As this species 
apparently stands in the Kew Index in spite of the reference to 
Aster, specimens were sent to Kew and determined as above. 
Synonyms for A. dumosus, L., are T. conspicuum, Lindl. ; Aster 
imbricatus, Walp. (but not of L.); A. arenaroides, Eaton. 

Bellida, new genus (Compositae). 

Annuals or perennials with radical leaves, and inflorescences at 
the ends of long simple stalks, leafless, or with a small bract on 
the shaft. Bracts of the involucre imbricate, scarious in a double 
series, the inner ones larger. Florets all alike, regularly 5-toothed, 
tubular and yellow, with no scales between them. Anthers with 
well-marked appendices and with rounded bases. Style and 
stigma of Asterae. Fruit on a distinct stalk, and obliquely 
inserted on the head. Pappus of two small, separable, cup-like 
scales, each bearing a single row of stiff bristles. 
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Relationships. — The obliquely lateral insertion of the fruit 
reminds one of the Cynareae-Gentaurineae, from which the plant 
differs widely in other respects. The character of the bracts and 
the homogamous inflorescences suggest the Gnaphaleae, but the 
anthers have rounded bases and no tails. 

The slight resemblance to a young stage of Bartlettia (Seneci- 
onidese) is of no importance, since this plant has female ray florets 
and differs in the pappus and unstalked achenes. Among the 
Asterae-Solidaginae the genus shews a certain degree of relation- 
ship to Lessingia, but the florets are all alike, the outer ones not 
being more deeply slit on the outside. The general habits and 
leaves are like those of Achnophora tatei, F. v. M., which 
would bring the plant between Calotis (Asterae-Asterinae) and 
Brachycome (Asterae-Bellidinae). The plant differs, however, in 
the pappus, stalked achenes, and absence of ray florets, and 
among the Asterae-Bellidinae only one species of Greenella has 
homogamous heads. The general characters agree best with the 
Asterae-Asterinae, although the genus shewn also approaches to 
the Solidagineae and Bellidinae sections, and also through the 
bracts to the Anthemideae. 

Bellida graminea, n. sp. Jibberding, W.A., 1905, M. Koch. 

A small tufted annual herb, from 6 to 18 cm. high when in 
fruit, and with a short slender tapering tap root. Leaves radical 
in a grass-like tuft, unstalked, flat, linear, contracted to an obtuse 
tip, 2 tx) 7 cm. long^ about 1 ram. broad, glabrous, or occasionally 
with a few small scattered hairs, chiefly at the margins. All other 
subaerial parts glabrous excepting the fruit. Flower heads coni- 
cal with a rounded top, on separate stalks, the outer ones curved, 
longer than the leaves (6-18 cm.), arising at the top of the root 
among the leaves. A single linear bract about 2 mm. long with 
scarious edges "is usually, but not always, present an inch or two 
below the head, but sometimes near the base and then easily 
overlooked. 

Inflorescence of 40 to 50 small yellow tubular hermaphrodite 
florets (no rays), surrounded by a double set of scarious bracts, 
the outer series smaller in 2 imbricate rows of 6 or 7 in each, the 
inner layer with 7 or 8 in each row, and with broad overlapping 
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scarious margins, and a central dark line usually projecting as a 
point at the tip. The young flower heads are about \ cm. dia- 
meter, but enlarge to 1^ or 2 cm. diameter in fruit, the bracts, 
especially of the inner set, doubling in size. 

Florets about ^ cm. diameter, with a slender ovary but no 
stalk and no scales between. Corolla tubular, with 5 regular 
free points, and the appendices of the anthers projecting beyond 
them. The slender style is bifid, with conical or truncate ends 
papillose on the outer side, the stigmatic lines on the edges of the 
bifid portion within the anther-tube. Pollen grains globular and 
minutely spiny. Fruits 1 cm. long or more, the achene con- 
tracted to a short stalk at its base, which is hollow and has an 
oblique basal opening below one edge of the flattened achenial 
part of the fruit. The sides of the achene are finely sculptured 
with transverse grooves, and bear a pair of small brown scales, 
whose upper margins are drawn out into a fringe of stiff bristles 
^ to 1 cm. long, themselves fringed with minute teeth, the 
upper two-thirds bright pink, the basal third white. 

BuRTONiA MULTiJUGA, F. V. M., Forrest's Expedition = Bur- 
tonia polyzyga, Benth., var. multijuga, F. v. M. (Legum- 
inosae). 

The specimens are rather larger, coarser and stouter than 
the type species, which they otherwise closely resemble. The 
hairs are shorter forming a dense but thin woolly covering. The 
leaflets average 30 in number, and vary from 3 to 6 mm. in 
length, and from 2 to 4 mm. in breadth. Tne common petiole 
usually averages 6 to 8 cm. in length. The specimens bear no 
flowers, and from the other characters can only be classed as 
a variety of B. polyzyga, Benth. 

CALOTHAiMNUS GiLESii, F. V. M. Watheroo sandy, plains, W.A., 

M. Koch, 1906. 

Of this rare plant described in 1876 (Fragmenta X., p. 31), the 
Herbarium only possessed two fragmentary specimens without 
any fruits. These are usually in close sessile clusters of 2 to 5, 
nearly cylindrical, greyish-brown to buff colour, 2 of the persist^ 
ent calyx teeth olten growing larger than the othera in .old fruits. 
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which att>un a height and breadth of 1 cm. The fruits open by 
3 valves within the cup. The linear seeds are angular without 
any perceptible wing, usually slightly curved, numerous, light to 
dark brown, and just exceed 1 ram. in length. 

C0MMER90NIA REDUCTA, F. V. M. and Tate, M.S. (Sterculiaceae), 
(Dec, 1887, Port Lincoln) = C. Tatei, F. v. M., Trans. 
Royal Society S. Austr., x., 1888. 

The description here given is insufficient to identify either 
plant, but specimens of C. Tatei, obtained from Adelaide, are 
identical with those named C. reducta in the National Herbarium, 
the former name standing. 

CoNOSTYLis ACULEATA, R. Br., var. bromelioides (C. bromelioides, 
Endl.). M. Koch, Cowcowing, 1904; Jibberding, W.A., 
1905. 

Specimens from these localities show all stages of transition 
between C. aculeata and C. bromelioides, some speciaiens having 
the inflorescence of C. aculeata with the leaf of C. bromelioides, 
others the leaf margin of C. bromelioides, with the number of 
flower bracts and length of leaf of C. aculeata. The distribution 
seems to preclude the formation of hybrids, and hence Bentham's 
suggestion^ that C. bromelioides might prove to be a variety of 
C. aculeata is confirmed. 

CoNOSTYLis AUREA, var. longiscapa, n. var. M. Ko<ih, Jibber- 
ding sand plains, W.A., 1905. 

Scapes (14-18 cm.) longer than the leaves (10-14 cm.). 
Leaves narrow, barely more than 2 mm. diam. (instead of half a 
cm.). In this respect the specimens approach var. humilis, F. 
V. M., but the marginal setae are finer and more hair-like. A 
doubtful specimen from the Murchison R. has the same charac- 
teristics as this variety, but the bracts are much longer both on 
the scape and in the flower head. 

Crotalaria mitchelli, Benth, var. tomentosa, new var. 

(Leguminosae). 

Between Finke River and Charlotte Waters, Kempe. Densely 
covered with fine hairs in every part except the corolla and fruit. 

1 Flora australiensis, vol. vi., p. 488. 4 
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Smaller leaves and fewer flowers than the type species. Axis of 
inflorescence 3 to 5 cm. long, instead of 10 to 15, leaves rarely 
more than 2^ cm. long by 1^ broad, instead of 5 to 10 cm. loug. 
In other respects the specimens resemble C mitchelli, and differ 
from C. retusa in the flower, fruit, leaves and number of ovules. 

Davibsia mesophylla, n. sp. ? 

This plant, of which flowering s(>ecimens were obtained from 
W. and S. W. Australia, is closely allied to D. microphylla, but 
diflert< from it in several important respects. It is a small 
glabrous shrub without thorns, the branches striate with raised 
lines. The leaves are stout and rigid, vertical, laterally com- 
pressed, with thickened edges, usually convex on the lower, and 
concave on the upper edge, lanceolate or nearly linear, but con- 
tracting slightly at base, and converging to a sharp point at 
the apex, usually 1 cm. long, but varying from 6 to 12 mm., 1 
mm. or slightly more broad. In transverse section the two 
marginal veins are larger and have more prominent bands 
of sclerenchyma than the median pair, which fuse to one along 
the basal third of the leaf. The leaf has a complete peripheral 
double layer of assimilating tissue, of which the inner layer is 
darker and tanniferous. In respect to their microscopic 
structure the leaves of D. mesophylla and D. microphylla 
show a close similarity. The flowers are in lateral leafy race- 
mes, either crowded in rather slowy clusters of 8 to 12 flowers, 
on short branches, or sparsely scattered on longer, more leafy 
ones. The flowers are 8 to 10 mm. long and arise in the axils 
of the phyllodes on pedicels 5 to 7 mm long, usually with 4 
minute bracts at the base of the pedicel, of which the upper- 
most is about 1 mm. long, boat-shaped, curved, and projecting from 
the pedicel. The three pointed anterior teeth of the calyx are 
nearly 1 mm. long and about J the total length of the calyx, 
the two posterior are fused, with blunter lobes, the dividing 
notch being ^ the depth of the others. Petals as in D. 
polyphylla, fruit not seen. 

The plant is distinguished from D. microphylla by the 
larger leaves, flowers and bracts, by the longer pedicels, the 
more prominent calyx teeth, by the absence of the spiny 



Flora of Australia, 39 

terminations to the branches, and by the occurrence of the 
flowers in clusters, They may however also be solitary, 
and one specimen exhibits both characteristics. Bentham in fact 
suggested that the solitary flowers of D. microphylla might not 
be a constant feature, and a specimen named by Bentham D. 
microphylla, but originally named D. incrassata, Sm., has 
leaves approaching closely to those of D. mesophylla. Un- 
fortunately Bentham's specimen has no flowers, hence it can not at 
present be definitely determined whether we are dealing with 
a strongly marked variety D. microphylla or with a recently 
evolved species, still connected to the parent type by inter- 
mediate forms. 

Davibsia ulicina, Smith, var. suburabellata (Leguminosae). 
Victoria desert. Elder Expedition, R. Helms, 1891. 

Not previously recorded from W. Australia. 

DoDONABA ADENOPHORA, Miq., var. ovata, n. var. (Sapindaceae). 

Specimens were sent, in 1884, from Adelaide by J. H. Brown 
to von Mueller, and laid aside for future examination. The 
specimens have a very different superficial aspect to the type 
specimen of Miquel with which, however, they agree in all essen- 
tial features. The leaves differ in having a larger number of 
leaflets, commonly 11; the leaflets are relatively broader (usually 
3 mm. long by 1 broad), more regularly arranged and more ovate, 
and hence the plant may be distinguished as variety ovata. 

Dryandra fraseri, R. Br. Watheroo sand plains. W. Aus- 
tralia. Max Koch, Aug. 1906, 

The only specimens previously in the Herbarium were those 
examined by Bentham. 

Eriostemon Brucei, F. v. M. M. Koch, Cowcowing (Victoria 

district of S. W. Australia), 1904. 
Very rare. 

Eriostbmon tubbrculosus, Benth, var. megaphyllus, n. var. 

Cowcowing, 1904. 

Leaves distinctly bi-lobed at their apices, and averaging 15 mm. 
by 3 mm. (10 to 20 mm. long, and 2 to 4 mm. broad). Short 

4 a 
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narrow petioles from 2 mm. to 1 mm., or less in len^h, but 
always more distinct than in type species. Other specimens have 
progressively smaller leaves, some bi-lobed and some not, forming 
intermediate conditions between this variety, the type species, 
and even var. microphyllus, which have otherwise very distinct 
aspects, and of which the latter form was recognised by Bentham 
as a distinct species (Phebalium microphyllum), but as a variety by 
Mueller. The variety microphyllus has the leaves shortly stalked, 
but not bi-lobed at the apex, and smaller and narrower than 
the variety megaphyllus. 

Ebiostemon (Phebalium) intermedius, n. sp. 

This plant is interesting since it forms a connection between 
the Leionema section and Eriostemon proper, thus justifying 
von Mueller's inclusion of Phebalium in Eriostemon. 

Leaves 2 or more cm. in length, usually 2, nearly linear, 
tuberculate with small glands, narrowed at the base to a stalk, 
pointed at the apex, but the point not curved. Channelled above, 
rounded below, no midrib shewing, and less than 1 mm. diam. at 
the broadest part. Sepals very small (about ^ mm. long), spreading, 
green or brown, rather obtuse or slightly pointed, edges entire or 
fringed with extremely minute hairs, and bearing a few small, 
slightly-projecting glands. Petals 5, white, narrowed near their 
bases, and 3 to 4 mm. long. Stamens 10, with minute white or 
no appendices, the filaments not hairy or ciliate, with broader 
flattened bases. Base of the ovary with a thickened disc, and 
each coccus of the fruit containing one rather large, flat, brown, 
apparently-winged seed, about 2 mm. in length. 

Cowcowing, M. Koch, 1904; W.A., between Upper Black- 
wood R. and L. Lefroy, Miss Cronin, 1893. 

The latter specimens were placed by von Mueller with E. Brucei 
apparently from superficial examination only, since the plants 
are readily distinguished from that species by the longer leaves 
not recurved at their tips, by the smaller sepals not perceptibly 
broader at their middles, and ^ mm. long instead of 1 mm. or 
more, by the filaments flattened at their bases and not ciliate, by 
the less distinct appendix, and by the style being not short but 
about \ the length of the petals. The species resemble one 
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another, however, in general habit, in the flowers solitary in the 
axils of the ' leaves, on pedicels of about 2 mm., with the bases 
surrounded by minute bracts. From E. scaber it is readily 
distinguished by the absence of any articulation of the pedicel to 
a peduncle, and from E. linearis by the stigma being entire and 
not lobed. 

Euphorbia hypericifolia, L., var. bracteolaris, Boiss (Euphor- 
biacea«). Elder Exploring Expedition, 1892, lat. 27 deg. 
5 m. S., long. 119 deg. 15 ni. E. 

This plant was considered by Luehmann to be a new Austral- 
ian species. Specimens sent to Kew were determined as E. 
indica, L., from which the plant differs only in the seeds being 
smooth instead of shallowly pitted. E. indica, L., is probably an 
error, for E. indica, Lamk., which is placed under E. hypericifolia 
as var. indica by Hooker ; variety bracteolaris has the smooth 
seeds of our specimens, and agrees in other respects within a 
varietal range. The species is new to Australia and undoubtedly 
indigenous. 

Lepidopetalum (B1.) tenax, Benth. 

Specimens of Lepidopetalum australis, F. v. M., MS., col- 
lected by Hill at Moreton Bay, were sent to Kew and 
returned marked, ** genus correct, species not at Kew." On 
further examination they were found to be identical with speci- 
mens named Ratonia tenax, Benth., by Bentham himself, and 
from the same locality and collector. The species, therefore, 
becomes Lepidopetalum tenax, Benth., for which Oupania tenax, 
A. Cunn., Ratonia tenax, Benth., and Lepidopetalum australis, 
F. V. M., are synonyms. 

Lepyrodia scariosa, R. Br. (Restiaceae). Grampians, H. B, 

Williamson, 1903. 
New to Victoria. 

Melaleuca cordata, Benth., var. ovata, F. v. M. M. Koch, 

Western Australia. 

These specimens with almost oblong leaves, all regularly 
3-nerved, diverge more strongly from the type species than those 
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on which von Mueller's variety was founded. The leaves on the 
latter have mostly 5 nerves, and only a few smaller ones have 3. 

Mtrsinb (Bapanea) bbnthamiana, Mez. 1884, Fort Darwin, 

M. Holtze. 

Named at Kew, and not previously recorded for Australia. 

Nrphblium becklerii, Benth., var. ? (Sapindaceae). Logan R. 

Scortechini. 

The leaflets are smaller than the type, averaging 7 cm. by 2, 
and the venation finer. New to Queensland. 

Pkrsea bailbtaka, F. v. M. Ined. (Lauraceae), given in 

Bailey's Flora of Queensland, p. 1310. 

The specimens in the National Herbarium are marked '^ pro- 
bably Cinnamomum Tamala, Nees," in the handwriting of von 
Mueller, and queried as Cinnnamomum virens, R. T. Baker, by 
R. T. Baker. One specimen of C. virens is marked by R. T. 
Baker as very close to C. propinquum, Bailey, which Bailey 
considers to be closely allied to C. ovalifolium, Wight, Ic. 125. 
A type specimen of C. propinquum, Bailey, agrees closely with 
the figure of 0. albiflorum, Nees (Laurus cassia, Roxb.) in Wight, 
Icones 140, and this species is an accepted synonym for C. 
Tamala, Nees. This disagreement of experts probably results 
from the fact that all these "species" are so closely connected with 
C. Tamala by intervening forms as to render it advisable to 
extend the boundary of this species so as to include C. virens. 
Baker, C. propinquum, Bailey, and C. oliveri, Bailey, of which 
plant we have specimens from the same locality (Lismore) as C 
propinquum. In any case there appears to be no justification for 
the name Persea Baileyana, F. v. M., as a MS. name on the 
authority of Baron von Mueller. 

Pbtrophila kricifolia. (Proteaceae). Jibberding. M. Koch. 

Intermediate forms resembling var. glabriflora in their smaller 
leaves and smaller cones, but with a hairy not glabrous perianth, 
in this respect resembling var. scabriuscula. 
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EiCHARDSONiA STELLARis, Cham, et Schlect. 

Specimens were found in the Herbarium sent in 1885 by 
Betche from Moftsmann's Bay, N. S. Wales, with a letter by 
von Mueller addressed to Kew but never sent. On reference 
to Kew the plant was determined as above, the species being 
from S. America, and evidently an introduced weed to N. S. 
Wales, where R. humistrata is already recorded as an intro- 
duction. 

RoHULEA (Trichonema) CRUCiATA, Ker-Gawl ( = R. cruciata, 

Eckl.). 

This widely-spread Irid with rose-lilac flowers, and tou^ 
grass-like leaves is commonly known as the Guildford grass or 
Onion grass, and was originally referred by F. von Mueller as R. 
bulbocodium, L. It is given in Rod way's Flora of Tasmania as 
R. rosea, a S. African plant. Both these species, however, have 
the style longer than the stamens, whereas our plant resembles 
the R. cruciata, distinguished by Ker-Gawl. (Bot. Mag., 1802, pL 
575) from R. bulbocodium, and R. rosea, by the style shorter than 
the stamens and the hairy filaments. Baker, in the Flora 
Capensis, makes this species R. longifolia. Baker, but the three 
purple stripes on the outer perianth segments given by Baker are 
absent or very feebly developed, and the spathe segments ar(» 
smaller (^ cm. long in flower to 1 cm. in fruit), the inner segment 
having a broad scarious margin. The leaf, as in the type speci- 
mens of R. cruciata, often has a fifth groove on one edge for a 
portion of its length, giving the appearance in transverse section 
shown in Plate XII. (a). Otherwise the transverse section (b) 
resembles that of R. rosea (d) more closely than that of R. bulbo- 
codium (c), whereas the transverse section of the leaf of a type 
specimen of R. cruciata, closely resembles that of R. bulbocodium 
This fact and the character of the spathe segments justifies the 
I'ecognition of an Australian variety of R. cruciata. 

There can be no doubt that the short style with its six very 
short sttgmatic arms, which separate as the stamens shed their 
pollen, is an adaptation for self-pollination. The flowers, which 
are strongly thermonastic, only open on warm sunny days, and do 
not seem to have any regular insect visitors. The plant grew 
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abundantly in the neighbourhood of the Botanic Gardens over 40 
years ago, and may date much further back still, for its 
increase is favoured by the conditions attendant on the pre- 
sence of civilized man. Probably if specimens had been collected 
from the early part of last century, we would have received evi- 
dence of adaptive modification on the part of this plant, but 
whether R. cruciata, var. australis, is derived from R. bulbo- 
codium or R. rosea is impossible to say. In any case the whole 
genus of Romuleu is badly in need of revision. 

Experiments on the extermination of this weed are in progress 
at the Herbarium and in the Domain grounds. The use of pigs 
has been suggested to root out the corms from the ground, and 
Mr. T. S. Hall has recorded before the Field Naturalists' Club 
that white cockatoos coming North from the Otways have 
performed the same office, and by digging out the corms have cleared 
patches of ground infested by the weed. Mr. C. French, Jun., 
reports that he has often seen children eating the bulbs, although 
to the novice the taste is by no means pleasant. A quantity of 
the corms crushed and washed through a fine sieve yielded on 
settling an abundance of fine-quality starch, so that, were it not 
for the. expense of collecting the bulbs, they might form a profit- 
able source of starch. The seeds are also highly nutritious, and 
it is owing to the sparrows and other birds which eat the seeds 
that the plant is so rapidly and widely spread. Future investi- 
gation may show some use for the seeds. The stalk of the fruit 
capsule is strongly geophilous, and curves down towards the 
ground during ripening. In loose ground it is sometimes partially 
or completely covered before the seeds are shed. 

ScAEVOLA LACiNiATA, Bailey. Flora of Queensland. 

This plant resembles the variety pallida of S. microcarpa in the 
glabrous style and the corolla nearly glabrous outside, but has the 
larger flowers of the type species and the leaves somewhat more 
cut. It can only be classed as a variety laciniata, Bailey, of S. 
microcarpa, intermediate between the type species and variety 
pallida. 

Scaevola scandens, Bailey, Flora of Queensland, seems to 
resemble S. enantophylla closely in all specific points except 
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as regards the climbing habit, which a straggling plant of this 
character may easily develop in a shady situation. Since not 
more than one or two specimens seem to be in existence, the 
plant can only be classed as a variety of S. enantophylla, F. v. 
M. (var. scandens, Bailey), until more material is available. 

TiNospORA WALCOTTii, F. Muell., Herb. = T. smilacina, Benth. 

(Menispermeae). 

The only reference to this plant in the Fragmenta IX., p. 83, 
1875, is that it is possibly a variety of T. smilacina. The 
specimens in the Herbarium are in leaf only and are imperfect, 
but the leaves vary from the shape characteristic of "T. Walcotti" 
(cuneate base, etc.), to the normal cordate shape of T. smilacina 
on one and the same specimen. It is more than doubtful, there- 
fore, whether this plant even forms a distinct variety of T. sinila- 
cina, Benth., and though it was retained in the census, von 
Mueller evidently had doubts as to its validity. 



EXPLANATION OF PLATES X., XI., XII. 

X. — Bellida graminea. — Plants slightly reduced. 

XL — Bellida graminea. — (a) floret; (b) one of the inner bracts; 

(c) and (d) two of the outer bracts ; (e) and (f) stamen, with 
(o) pollen grains, one magnified strongly ; (g) and (h) style 
with marginal stigmas and terminal papillae ; (i) and (j) 
side and back view of stalked achenes with (k) two of the 
lateral ridges magnified ; (1) one half of the pappus, and 
(m) one hair of the pappus magnified, and (n) a portion of 
a pappus hair highly magnified. 

XII. — Romulea. — (a) Transverse section of leaf of R. cruciata, 
var. australis, through lateral groove; (b) through middle of 
leaf; (e) stigma and fruit; (f) long, section of just opened 
flower ; (c) transverse section leaf Romulea bulbocodium ; 

(d) transverse section leaf Romulea rosea. 



[Pboc. Rot. Soc. Victoria, 1 9 (N.S.), Pt. II., 1906.] 



Art. Y1L-— Note on Caliyorgia flaheUuTYi from Port 

Phillip, 

By Professor SYDNEY J. HICKSON, D.Sc, F.R.S. 

[Read 11th October, 1907.] 

In the Proceedings Royal Soc. Victoria, Vol. II., 1890, p. 138, 
I gave the name Primnoella australasiae, Gray, to a specimen 
belonging to the Alcyonarian family Primnoidae, obtained by 
Mr. J. B. Wilson at Port Phillip. Mr. J. Versluys, of 
Amsterdam, has examined a fragment of the colony that is 
still in my keeping, and informs me that the species is more 
closely related to Caligorgia flabellum of Ehrenberg. I have 
carefully re-examined the specimen with the help of Mr. 
Versluys's recent memoir on the Primnoidae of the Siboga 
Expedition, and I am convinced that his opinion is sound. 
I ask therefore to correct my report by substituting t!ie name 
Caligorgia flabellum (Ehrenberg) for Primnoella australasiae 
(Gray), in the list of species obtained at Port Phillip. 



[Pboc. Eot. Soc. Victobia 19 (N.S.), Pr. IL, 1906.] 



Art. VIII. — Fov^r New Echinoids from the Australian 

Tertiary, 

By T. S. hall, M.A., 

University of Melbourne. 

(With Plates XIII.-XVI). 
[Read 13th December, 1906]. 

The present paper contains descriptions of 
Echinonens dennanti, n. sp. 
Prenaster aldingensis, n. sp. 
Brissopsis tatei, n. sp. 
Schizaster sphenoides, n. sp. 
Advantage of the opportunity has been taken to iigure and re- 
describe Schizaster abductus, Tate, which was not very fully 
diagnosed by the author, and was not illustrated. 

All the species are of Barwonian age, that is, belonging to the 
oldest of our Tertiary series. 

Echinoneus dennanti, n. sp. 

Test elongate, slightly wider just behind the apical system. 
Flattened dorsally and actinally, depressed, with a thickly 
rounded ambitus. Of the four genital openings the posterior 
lateral pair are slightly the largest and are separated by about 
their own width. 

Ambulacra similar, flush, continuous from apex to peristome, 
broadest at the ambitus. Poriferous zones narrow, straight, not 
sunken. Pairs of pores very numerous. On the abactinal sur- 
face a line joining the pores of each pair is normal to the length 
of the zone. Towards the ambitus and actinally this line 
becomes more and more oblique, so that near the peristome the 
pores tend to, but do not quite, become arranged in a single linear 
series, the pores of each pair being closer together than those of 
the next succeeding pair. 
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Peristome large, triangular, and showing the curious obliquity 
of the genus. Periproct large, long, oval, pointed at the posterior 
end. 

Tubercles sunken, crowded, imperforate. There do not seem 
to be any of the generically characteristic tubercles of epistoma, 
the spaces between the tubercles being smooth. This, however, 
may possibly be due to weathering. 

Measurements. 
Length, 21. Breadth, 14. Height 7. 

The genus has not been previously recorded from our older 
tertiary. It ranges from the Miocene in the West Indies, and 
there are two very widely-spread recent species. 

Locality. — " Filter Quarries," Batesford, one specimen some- 
what obliquely crushed, and a fragment. Barwonian (? Eocene). 

Prenaster aldingensis, n. sp. 

Test small, oval, tumid, posteriorly truncated, flattened actinally, 
Apical system small, excentric in front. Peristome transverse, 
slightly crescentic in front (damaged posteriprly). Ambulacra 
in extremely faint depressions near the apical system, the 
depressions only noticeable in oblique light. At about two 
mm. from the apex the ambulacra have become flush. Pores 
minute, round, the pairs about their own width apart. Ambul- 
acra narrow, straight, open. Towards the ambitus the pores of 
the odd ambulacrum are elongate slits, very far apart. Actinally, 
round the peristome the pores are also slit-like. 

Periproct high on the posterior truncation ; as far as can be 
seen, it is large and pointed at its uper end. 

Primary tubercles very small, perforate, crenulate, scrobioulate. 
They are sparsely scattered over the dorsal surface. There are 
four rather large ones at the apex, which are apparently close 
to the outer sides of the basal pores. The tubercles are larger 
dorsally on the anterior ambulacra, and also actinally, near the 
ambitus. The sternum is hidden by matrix. There is a faint 
ridge bounding the scrobicular areas, which are not sunken. 
Actinally the tubercles are excentric anteriorly : on the scrobi- 
cular areas. Outside the scrobicules is in most cases a single 
row of miliaries forming a ring, and a few s.cattered miliaries 
occur as well. 
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Only one basal pore is visible, and that doubtfully. It is the 
right posterior lateral, and is close to the inner side of a large 
primary tubercle, as above mentioned. 

The madreporite is long and narrow and separates the posterior 
basals and radials, as well as the right anterior radials. The 
radial pores are as large as the ambulacral pores, and are iive in 
number. 

The fascioles are verv narrow and consist of two close-set rows 
of miliaries. The peripetalous is slightly pointed posteriorly in 
the posterior interradius. Anteriorly it disappears before reach- 
ing the antero-lateral ambulacrum, and it is uncertain whether it 
joins the marginal. The marginal fasciole dips below the am- 
bitus anteriorly, and runs close to it in front of the peristome. 
As the posterior truncation is hidden by tnatrix its course here 
is not visible. 

Measurements. 

Length, 21. Breadth, 18.5. Height, 14. 
Distance of front edge of peristome from anterior, 5 mm. 
Width of posterior lateral ambulacrum near fasciole, 1.5. 
Length of anterior lateral petal, 6. 
Length of posterior lateral petal, 5.5. 
The genus is typically Eocene, but ranges into the Miocene in 
Europe, one species, P. excentricus, Wright, occurring in the 
Tortonian of Malta.^ The present species is very unlike it, 
judging by Dr. Wright's figure^ and description^ 
The genus is new for our tertiaries. 

Locality. — Aldinga (Barwonian, ? Eocene). A single specimen 
collected by Mr. R. H. Cummins, B.Sc. 

Brissopsis tatei, n. sp. 

Test thin, broadly ovate, depressed. Vertex about a third of 
the length from the posterior end. Apical system nearly central.- 
Ambulacra sunken. Anterior groove broadly indenting the 
ambitus. Lateral ambulacra curved. The antero- and postero- 
lateral of the sanie side forming a segment of a circle, the 

. • . '' ! '■ ~ ~ '• ~ ~ Z ~^ '■ 

1 Oregoiy, J. W., Trans Roy. Soo., EdinburKrh, 86 (1891), p. 680. 

2 Q. J. G. 8., 20 (1864), pi. 22, fig. 8. 

3 Ann. Mag. Nat. Hist., s. ii., vol. 15 (1855), pp. 195, 196. 
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segments of the opposite sides touching at the apex. The outer 
ends of the postero-laterals are half the distance apart that the 
outer ends of the antero-laterals are. Actinally the ambulacra 
are broad and bare. Peristome crescentic. Labrum not 
prominent. 

Peripetalous fasciole crossing the anterior groove at about half 
the diameter of the test from the apex. It runs back parallel to 
the groove for about 8 mm., and then bends out to the outer end 
of the antero-lateral petal. Thence it curves inwards following 
the curve of the petals, and between the outer ends of the pos- 
terior petals is straight. Its form is almost exactly that figured 
by A. Agassiz for B. lyrifera in his " Revision " (pi. xix., tig. 9). 
The subanal fasciole is concave above. The presence of an anal 
branch is doubtful. 

There are four perforate basals. 







Measurements. 




Length. 


Breadth. Height. ^S^taf*' 


1. 


- 46 


41-24-6 


2. 


- 47 


41 - 23 - - 



Ant. lat. Apical Syst 
petal. from Anterior. 

6 - 27 

7 - 27 

The fine calcareous matrix is closely adherent to all the 
numerous specimens before me, and many are crushed and broken. 

Professor R. Tate has recorded Toxobrissus sp. from our Older 
Tertiary. This is a synonym of Brissopsis, and the record 
perhaps refers to the present species. 

In the curvature and mutual relationships of the ambulacral 
petals and in the shape of the peripetalous fasciole, the affinities 
of the present species are not with such an Eocene form as the 
Sindian B. sufflatus, Duncan and Sladen, but rather with the 
existing B. lyrifera and B. luzonica, aud more especially with the 
latter. From it, however, it is distinguished by the closer 
approximation ^f the outer ends of the postero-lateral petals and 
by its more broadly oval form and less pointed posterior end. It 
also closely resembles B. crescenticus, Wright, from the Malta 
Oligocene, but is easily separable by the closer approximation of 
the posterior petals posteriorly, and by the greatest width being 
behind the apical system, and not in front of it. 
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lidcality. — Cliffs at mouth of Sherbrooke River (type), and at 
various localities along the coast in the neighbourhood. Also a 
cast from the clays of Grice's Creek. Barwonian (? Eocene). 

Schizaster sphenoides, n. sp. 

Broadly ovate, depressed, somewhat pointed posteriorly. An- 
terior groove indenting the ambitus to a depth of about 8 mm. 
in specimens the size of the type. Dorsal surface rising steadily 
to the vertex which is on a rather sharp median keel, and about 
one-third of the total length from the posterior end. 

Lateral petals in rather deep grooves ; the anterior laterals at 
iirst curved and then straight. The posterior straight, lanceolate, 
and very short. Odd ambulacrum in a deep groove, 6 or 7 mm. 
deep in specimens the size of the type, with a flat floor and over- 
hanging edge, so that the paired pores are not visible from above. 

Sternum flat, lanceolate, followed posteriorly by a pair of 
tumidities, between which a shallow groove runs up to a subanal 
concavity. Hind end truncate, overhanging above, the oval peri- 
proct near the summit of the truncation. Peristome lunate, 
visible from the front, with a well-developed labrum. Actinally 
the posterior lateral ambulacra are on broad areas that slope 
strongly up to the ambitus medially and posteriorly. 

There are four perforate basals. Tubercles larger on the 
sternum, and crowded ; not so crowded, but as large on the other 
interanibulacra actinally. Small on the dorsal surface. 

Peripetalous fasciole crossing the anterior sulcus, in specimens 
the size of the type, at about 5 mm. from the ambitus ; thence 
straight to outer end of anterior lateral petal. A deep re-enter- 
ing angle between the antero- and postero-lateral petals, and 
straight between the posterior petals. Lateral fasciole given off 
from the peripetalous at about a quarter of the length of the 
anterior lateral petal from its outer end, crossing the ambitus at 
about 10 mm. from the periproct, and passing below it at about 

the same distance. 

Measurements. 

Length. Breadth. Height. ^"**^^*^'** Postero-Lateral 

1. - 66 - 60 - - 38 

2. - 66 - 60? (damaged) 35 

3. - 48 - 47 - - 23 

(No. 1 is the figured specimen.) 



25 


7.5 


24 


8 


18 


6.5 
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Locality. — Base of cliffs at mouth of Sherbrooke River, com- 
mon, but usually crushed. Associated with Eupatagus laubei, 
Maretia anomala and Brissopsis dennanti. At a higher level 
Lovenia forbesi is common, but I have not found it below. 
Most of the specimens in the lower bed have patches of spines 
still attached. These and the matrix adhere very closely, and I 
have not been able to clear them with the dental engine. 
Exposed portions arc usually sandpolished by the action of the 
surf. Barwonian (? Eocene). 

Schizaster abductus, Tate. 

1891. Tate, Tr. and Proc. Roy. Soc. S. Australia, p. 281. 

Tate's description consists mainly of a comparison of the 
species with S. australis, Gray, and is unaccompanied by a figure 

A specimen in my collection from the type locality, Morgan, 
given me by Master Frank Cudmore, is in a much better state of 
preservation than Tate's two examples, the larger of which is the 
type. For the loan of these I have to thank Mr. W. Howchin, 
F.G.S., actual comparison being necessary for identification. 

The species is broad-ovate, pointed posteriorly. In lateral 
view the dorsal surface rises regularly from the anterior end to 
the vertex, which is on a median ridge, two-thirds of the distance 
between the apex and the posterior end. Base slightly tumid. 
Subanal area vertical. Periproct its own height below the top 
of the overhanging posterior projection and visible from below. 
Anterior ambulacrum in a deep groove which only slightly 
indents the ambitus. Lateral petals in grooves as deep as that of 
the anterior ambulacrum. Anterior lateral at first widely 
diverging and then running forwards at about 40 deg. with the 
mid-dorsal line. Their length slightly less than one-third of the 
transverse diameter. Length of posterior petals about a fifth of 
the transverse diameter of the test. Less divergent than the 
anterior ones. Peristome lunate, posterior lip prominent. Peri- 
petalous fasciole crossing the anterior ambulacrum at a distance 
from the apex equal to the semi-diameter through the apex. 
From here it runs with a scarcely perceptible re-entering angle 
to the anterior lateral petal. Between the lateral petals it 
forms a deep re-entering angle, keeping close to the edges of the 
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grooves. Between the posterior petals it is almost straight. The 
lateral fasciole leaves the peripetalous at about one-third of the 
length of the anterior lateral petal from its outer end, and keeps 
well on the dorsal surface till opposite the outer end of the 
posterior petal, when it bends downward to pass under the 
periproct at a distance below it equal to the length of the 
posterior petal. There are four perforated basals. 







Measurements. 










1 




2 


3 


Length 


- 


- 58 (damaged) 


48 


61 


Breadth 


- 


- 55 


- 


45 


56 


Height 


- 


- 35 


- 


28 


35 


Post. lat. 


petal 


- 13 


- 


8.5 


12 


Ant. lat 


petal 


- 20 


- 


15 ' - 


20 



1 Tate's type ; 2 his smaller specimen ; 3 the author's specimen. All from Murray 
River cliffs at Moi^an. No. 3 is the figured specimen. 

I have specimens of what I believe to be this species from 
Table Cape and Spring Creek, but both are somewhat crushed. 
Mr. J. Dennant also has the species from Table Cape. 



EXPLANATION OF PLATES XII [.-XVI. 

Figures 1, 2. — Echinoneus dennanti, n.sp. Slightly obliquely 

crushed. 
3, 4. — Prenaster aldingensis, n. sp. Outline sketches 
showing fascioles. A., apical system. Ps., 
peristome. Pr., Periproct. 
5, 6. — Brissopsis tatei, n. sp. 
„ 7, 8, 12. — Schizaster sphenoides, n. sp. Slightly distorted. 
„ 9, 10, 11. — Schizaster abductus, Tate. 
AH the figures are about natural size. 
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Art. IX. — Surface Tension as an Aid in Canyon Form- 
ation, the predvxition of Bad Lands, and in 
River Capture. 

By J. A. LEACH, M.Sc. 

(With Plate XVII). 
[Read 13th December, 1906]. 

Being attracted by a statement made by Professor Miall that 
the surface Him of water was a veritable death-trap to many 
small animals, my thoughts turned much to phenomena con- 
nected with that remarkable film. 

This statement was soon seen to be true, mosquitos, water- 
fleas (Daphnia), and many small pond animals have been seen 
held close prisoners by this wonderful "top of the water." Other 
animals, such as mosquito larvae and pupae, pond snails, hydra, 
etc., were seen, however, to take advantage of it. 

It is well known that soap bubbles are due to this phenomenon, 
while the sphericity of rain-drops is also caused by its action. 
The necessity of droppers for medicine, of lips and spouts for jugs, 
teapots, and other vessels is also due to the tendency of this sur- 
face film to adhere to any body it might happen to wet. This 
tendency to adhere instead of falling vertically downward is, I 
hope to show, a most important factor in the denudation of the 
earth's surface, especially in canyon production, by causing rapid 
undercutting where there are softer beds. 

A hard surface layer covering softer rock will present conditions 
favourable to the formation of a waterfall. The water rushes over 
the hard ledge, and falls to the earth beneath. The swirl and the 
splash soon wear out a circular hole — a pot hole. If the ledge is of 
some height, the water leaps over. The spray is splashed around 
and the softer material under the ledge is worn out. Sooner or 
later, the surface ledge breaks off and falls in. Thus the canyon 
or gorge travels up stream. 
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This is the explanation usually given, and probably it is correct 
in most cases. However, at Coburg one day, when examining 
the head of some " bad lands " with canyons nearly 20 feet deep, 
this explanation was seen to be unsatisfactory for three reasons. 

1. The quantity of water that was doing the wearing out was 
very small. It was only the small amount that flowed from a 
few square yards of a uniformly sloping hillside, for there was no 
stream, not even a gutter or runnel. It was too small a quantity 
to splash about. 

2. This small amount of water could not have splashed high 
enough to wash the softer subsoil from just below the surface 
crust (a hard band several inches thick), which was at the height 
of eleven feet (Fig. 2). 

3. There was no evidence of any fall of water at all. If a fall 
took place from that height, there would be a pot hole at the foot 
of the fall, or stones showing some signs of water splashing or 
falling. But there was no trace of this. 

The usual explanation clearly did not account for the wearing 
out, and the evident recent advance up hill of this gorge. As 
no water was then running over, no other explanation presented 
itself at the time. 

Shortly afterwards when at Heidelberg, the usual hollow was 
noticed under the surface crust ; but it did not reach down to 
the bottom. The crust was six inches thick. Then a 
semicircular hollow about ten inches in diameter led to 
a gently sloping piece of about fifteen inches down to the bottom 
(Fig. 4.) Here, as no sign of any falling water could be seen on 
the sloping base, there was obviously no splash at all. Thus the 
water did not fall over. Close examination showed that the 
water trickled down the surface crust and then adhered under- 
neath it, the water surface forming the outer wall of a kind of a 
pipe. The water then ran down, following under the surface 
crust, over the soft material underneath, and so trickled this 
down as liquid mud. Thus the earth was hollowed out right 
under the crust, but it had not yet been worn away down to 
the level of the bottom. Many little grooves could be plaihly 
seen where the water had trickled down, and carried off the 
material. ^^ 
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A visit shortly after this to the Royal Park railway cutting 
showed where the water had trickled over the edge of a hard 
iroT»stone layer. It had carried down the sand and clay mixture 
under it. Some of this liquid mud had then fallen a short dis- 
tance from a convenient hard point. Here it had built up two 
little mud pillars (stalagmites ?) of the deposits from the liquid 
mud which had trickled down. 

In all the railway cuttings in the coastal plain material round 
Melbourne, this scooping out of the softer material under the 
harder bands can be clearly seen. That also is one of the 
features so noticeable in many of the good views of the Grand 
Canyon of the Colorado. 

In each of the numerous cases of canyon formation now going 
on around Melbourne that I have visited, the same phenomena 
have been noticed. In a few cases, even where wearing away 
is proceeding very rapidly, no water falls over. All the water 
causing such serious loss to the land owners simply trickles down 
over the softer material. This, when wet, becomes liquid mud. 
So the solid earth is really melting or flowing away. 

In one case at North Essendon a brick wall, with a large V 
opening for the water to flow in, was built across a gutter lead- 
ing from a road to the adjacent Moonee Ponds Creek. This 
rejuvenated stream had deepened its bed over 20 feet. The trickle 
of water from the gutter soon wore the soft alluvium away, and 
formed a deep canyon. 

The water then worked under the brick wall, which has now been 
left high and dry across a considerable canyon, with the water 
flowing many feet below the lower portion of the brickwork. 
This alarming result has been accomplished in a very short time 
by the very small quantity of water that flows, only after rain 
in a gutter at tiie side of the road. 

The harder Silurian bedrock, of course, would not be worn 
away so readily, so that it is only in the softer material of the 
coastal plain, or other recent deposits, that this very rapid 
weathering is going on. Still, it is being done by an insignifi- 
cant quantity of water. 

In the canyons at Coburg, the side of the gorge is coated 
with a very fine powdery material. This has been left there 
when the water, which in wet weather formed a film over it, 



Sv/rface Tension and Denudation. 57 

evaporated. It is material which was in mechanical suspension, 
being carried down and acting in its turn as a file to wear away 
still more of the loosely cemented hill-side. 

Even where there is water falling over into the canyon, some 
of it always trickles down adhering to the surface. It then 
quietly trickles out any softer band. Surface tension, therefore, 
greatly helps the splash in the wearing under by a waterfall. 

In canyon formation, especially in the advance of the main 
canyon upstream and in the lateral widening of the canyon, 
surface tension is seen to be an agent of the first importance by 
enabling the water to adhere to the rock. This water thus runs 
over the softer bands, otherwise protected from water action. 
These are quickly worn out and removed. The harder beds 
being unsupported, now break off and fall in, and so the canyons 
grows. Thus the undercutting can in many cases be said to be 
directly due to the effect of the surface film of water. 

A recent visit to the Coburg bad lands, east of Pentridge, 
showed many canyons, varying in depth up to nearly 20 feet. 
In not one single case could any trace be discovered of a splash 
at the bottom of the fall at the head of any of the several canyons. 

As a teacher, difficulties have been experienced in leading a 
class to understand how on a slope, say N. and S., a lateral 
tributary might cut across this slope from E. to W., and the 
streams flowing on it be captured and diverted. There is some 
reason for believing some of the present rivers have so cut across 
the old southerly flowing rivers of Central Victoria. 

To illustrate this an excursion was undertaken to Kilby 
Lagoon, near Kew. Here on the hillside is a canyon with 
several lateral tributaries. These carry but little water — just a 
trickle after rain in fact — yet the softer material has been 
quickly trickled down until now a lateral tributary, flowing 
entirely underground (for the surface crust, supported by the 
thick mat of grass roots, has not yet fallen in), drains much of 
that hillside, though it is sloping north, out to the west. 

This wearing-out has been accomplished in a very short space 
of time, for the hillside has been ploughed, as the old furrows 
plainly show. 

Thus surface tension, acting indirectly, is seen to be an agent 
in river capture by quietly but surely working a side tributary 
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gorge back across other streams. The original streams are 
beheaded, and their waters diverted into the subsequent streams. 

There has been a considerable boom in surface tension. It 
has been called in to explain, or at least to be held in some way 
responsible for, many divergent phenomena. The geologist, so 
far, has not claimed much from it, but here we can see it is 
proving a remarkably efficient aid in the rapid denudation of 
parts of the earth's surface. 

In many parts of Victoria, even away from the coast, where 
there has been possibly a recent uplift to rejuvenate the streams, 
canyons are being formed. On the gold-fields the softer alluvial 
drifts also are being rapidly worn into canyons and bad lands. 

In conclusion, we have seen that in at least three ways surface 
tension is an important aid in denudation by enabling water to 
adhere to an undercut face. 

1. Even where there is a waterfall, with its consequent splash, 
some water at least trickles down, adhering to the face through- 
out. By this means soft beds are trickled out. The harder 
bands, being unsupported, then break off. 

2. Where there is not a permanent stream, surface tension is 
a most important agent (especially if there is only a small 
quantity of water), in assisting in the wearing-back of the head 
of a gorge. It is also of great importance in widening out a 
canyon and in the formation of tributary gorges and bad lands. 

3. It is an important agent in river-capture by enabling a small 
quantity of water to attack the softer underlying layers, and so 
remove them. Thus it cuts back and across other streams. 

It is to be distinctly understood that the general question of 
denudation and denuding agents is not discussed here. The 
point is the importance of the surface film as an agent in under- 
cutting, as opposed to the splash from a waterfall. Thus the 
surface film becomes an aid in corrosion and erosion. 
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EXPLANATION OF PLATE XVII. 

Fig 1. At Coburg, East of Pentridge. The surface crust is 
18 inches thick, then comes softer material — a 
mixture of coarse sand and clay. There is no 
evidence of falling water or of splash. 

Fig. 2. The head of a canyon at the same locality. The 
harder bands project. No water falls over. 

Fig. 3. Also at Coburg. The surface crust is 4 inches thick. 

Fig. 4. At Heidelberg. There is no evidence of a splash. 

Fig. 5. At Coburg. The surface crust is 2 feet thick. There 
is a much softer band 18 inches wide near the 
bottom. 



ANNUAL REPORT OF THE COUNCIL 

FOR THE YEAR 1905. 
sees 

The Council herewith presents to Members of the Society the 
Annual Report and Details of Receipts and Expenditure for the 
year 1905. 

The following meetings were held: — 

Ma«rch 9. —^Annual Meeting and Election of Officers. Ordi- 
nary Meeting. The following paper was read: — "A Palaeozoic 
Serpentine Conglomerate, North Gippsland," by A. E. Thiele. 
Exhibits : 1. Specimens in illustration of his paper, by A. E. 
Thiele. 2. Modeils of Foraminifera, by F. Chapman. 3. A 
series of pen and ink sketches, the property of the Society, 
being caricatures of the Herschell-Babbage Exploring Expedi- 
tion in South Australia in 1858. They appear to be the work 
of a German. Dr. A W. Howitt, who had examined the 
sketches, thought they must have originated about the year of 
the expedition, and have been drawn by someone familiar with 
the country aoid the members of the expedition, as the likenesses 
were recognisable. 

April 13. — ^Paper read : ** New or Little-known Fossils in the 
National Museum, Melbourne, Part 5. The Genus Receptaou- 
lites, with a note on R. Australis, from Mount Wyatt, Queens- 
land," by F. Chapman. Exhibits: 1. Lialis burtonii, mimicking 
a young brown snake, Diemenia textilis (Furina bicucullata, 
McCoy). 2. Rabbit's skull, with very long upper incisors, by 
T. S. Hall. 3. Fresh water polyzoa (Plumatella), from Yan 
Yean water pipe, by J. Shephard. 

May 5. — Professor W. Baldwin Spencer delivered a Lecture 
on ''Totems and Totem Ceremonies Amongst the Central Aua- 
traliam Aborigines," illustrated by lantern slides. 

June 8. — ^Paper read: "New or Little-known Fossils in the 
National Museum, Melbourne, Part 6. Some Deyonian Spiri- 
fers," by F. Chapman. Professor W. C. Kernot exhibited a new 
steam gauge, and made remarks on the value of steam and gas 
engines. 



Proceedings of the Royal Society of Victoria. 61 

July 13. — ^Papers: 1. "Victorian Graptolites, Part 3," from 
Mount Wellington. With descriptions of New Species, by T. 
S. Hall. *' The Mineralogical Characters of Victorian Auriferous 
Occurrences," by T. S. Hart. Lecture : Professor A. W. Osborne 
lectured on " The Nervous System," illustrated by lantern views 
and blackboard drawings. 

August 10. — Professor T. R. Lyle lectured on "The Conduc- 
tivity of Gases and Radioactivity." 

September 14. — Papers : 1. " The Sea Mills of Argostoli," by 
Professor W. C. Kemot. 2. " A Photograipher in Nortb-Westem 
Tasmania," by J. H. Harvey (illustrated by numerous slides). 

October 12. — ^Mr. E. J. Dunn lectured on "Centre Country 
and How to Find It." On the introduction of Professor Kemot, 
Mr. Finuoane, who knew Argostoli, gave a description of the 
" Sea Mills." 

November 16. — ^Mr. P. Baracohi lectiured on " The Charting 
of the Heavens," illustrated by lantern slides. 

December 14. — ^Papers: 1. Catalogue of the Marine Shells of 
Victoria, Part IX., by G. B. Pritchard and J. H. Gatliff. 2. 
" New or Little-known Fossils from the National Museum, Part 
7. A New Cephalaspid from the Silurian of W^ombat Creek," 
by F. Chapman. 3. "Some Geological Feartiures of the Otway 
and Neighbouring Districts," illustrated by lantern slides, by 
T. S. Hall. Professor W. C. Kernot read a letter from the 
British Legation at Athens, referring to the Sea Mills of Argo- 
stoli and confirming the previous information given. By request, 
Professor E. W. Skeats described the *' horn " of Mount Pele. 
The Printing and House Committees for the next year were 
appointed. 

A series of lectures was inauguraited during the year, when 
five lectures, enumerated above, were delivered. The Council 
record its hearty thanks to the lecturers for their kindness in 
delivering them. The innovation was a great success, large 
audiences attended, and the interest of members in the Society 
was revived. 

During the year six Members and ten Associates were elected. 
One Country Member amd five Associates resigned, and the 
Society regrets the death of two Associates, Messrs. H. T. 
Tisdall and Hugh BuUen. 
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The Proceedings of the Society, New Series, Vol. XVll., Part 
2, and Vol. XVIII., Part 1, were published during the year. 

As in the previous year, a deputation of the Council waited 
on the Chief Secretary, to request am increase in the grant in 
aid of the publication of Scientific papers. The Council wa«, 
however, unaible to secure any advance on the atmount latterly 
received — ^viz.. Fifty pounds. The number of papers published 
had consequently to be curtailed, and several valuable contri- 
butions had to be declined. As well as this, the preparation 
of papers by some members engaged in research was suspended. 
The loss of these publications and the check to investigation is 
greatly to be deplored. The Council will make a further appeal 
during the present year, and hopes that Members and Associates 
will do their utmost, by increasing our membership, to add to 
our resources. The Council ailso expresses a hope that the 
day is not far distant when those in our midst who can aJEord 
it will emulate the example shown in New South Wales and 
South Australia, by generously supporting work such as is un- 
dertaken, by our Society. 

A small amount has been expended in keeping the grounds 
and fencing in order, but more requires doing than we can 
afford. 

The Hon. Librarian reports that 1629 volumes and parts 
were added to the Library during 1905 — an increase of 517 
over the previous year. 

The more important additions were : — 
University of Montana. Bulletin. 
National Physical Laboratory. Reports. 
Society Geologique du No id. Annales. 
Michigan Academy of Science. 
Accademia dei Lincei. Large series. 
Societa Geologica Italiana. V. 1-20. 
Museum of Comparative Anatomy, Harvard. 
Bureaai of Science, Manila. Large series. 
New York State Library. 
No books were bound during the year 
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